ND1002348B 


NORTH AMERICAN AVIATION. INC. 

SPACE and INFORMATION SYSTEMS DIVISION 
,a »'« UMWOOO •LVO.OOWNCV CALIFORNIA 


COOK I DENT. NO. 039S3 


REVISION LETTER 

T~l I I I I T 


6.2.3.2.3 Verify the following secondary power supply voltages on the CRT are not 
flashing: 


6 . 2 . 

6 . 2 . 

6 . 2 . 

6 . 2 . 


3.2.3.1 

3.2.3.2 

3.3 
3.3.1 


6.2.3 


6.2.3.3.3 


6.2.3.3.4 


6.2.3.3.5 


6.2 

6 . 2 , 


CG 1211 OPTX 28V 800 CPS 1 pet 0 ph 
CG 1212 OPTX 800 CPS 5 pct-90 ph 

Set/verify OPTICS MODE on the GAN Indicator Control Panel to MAN. 

Set the OPTICS MODE on the GIN Indicator Control Panel to ZERO. Wait 
15 seconds. 

IMU Cage Test 

Enter the following into the DSKY: 

a. VERB 40 NOUN 20, ENTER (wait 3 seconds) 

b. VERB 41 NOUN 20, ENTER 

c. +00200, ENTER 

d. +00200, ENTER 

e. +00200, ENTER 

Observe that the NO ATT lamps on the DSKY's light and that CDUX, CDUY, 
CDUZ on the CRT indicate approximately +00200. 

,3.2 Set up the Analog Recorder to monitor the following signals: 

a. IG IX Resolver Output Sine (CG 2112) 

b. MG IX Resolver Output Sine (CG 2142) 

c. OG IX Resolver Output Sine (CG 2172) 

Start the Analog Recorders. 

On MDC panel 1, press and hold the IMU CAGE switch in the CAGE position. 
On the Analog Recorder, verify that the IX Sine signals (CG 2112, CG 2142, 
and CG 2172) null out at 0.5V rms or less. 

Release the IMU CAGE switch. Disregard any momentary transients on the 
IX Resolver Sine signals when the switch is released. Sustained oscillations 
shall be cause for immediate removal of IMU OPERATE power. 

On the CRT verify that CDUX, CDUY and CDUZ are all between +00150 and 
+35850. 

Stop the Analog Recorders. 

GAN System Power Supplies Test 


3.3.6 
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6.2.4.1 Proceed with this test if 6.2.3, Operate Power On Test, has been completed 
and system operation has not been interrupted. If system operation has been 
interrupted, perform 6.2.5.2, Turn On Procedure, before proceeding with 
this test. Insure that the IMU Operate Power has been on for at least 15 
minutes before proceeding with this test. 

6.2.4.2 Enter the following sequence into the K-Start. Verb 41 NOUN 20, ENTER; 
400000 ENTER; 400000 ENTER; 4O0000 ENTER. 

6.2.4.3 Set/Verify the following circuit breakers and switches on the Right Hand 
Circuit Breakers Panel and LEB. 

a. COMPUTER MN A to ON (pushed in) and COMPUTER MN B to OFF 
(pulled out). 

b. G/N - POWER to AC1 

c. IMU HTR MN A to ON (pushed in) and IMU HTR MN B to OFF (pulled out). 

d. IMU MN A to ON (pushed in) and IMU MN B to OFF (pulled out). 

•. G/N POWER - IMU to IMU 

f. OPTICS MN A to ON (pushed in) and OPTICS MN B to OFF (pulled out). 

g. G/N POWER - OPTICS to OPTICS 

6.2.4.4 Record the voltage indicated on the CRT for the following signals: 

s. The 428 VDC IMU OPERATE (Buss No. 1) output voltage shall be 428.843 
VDC (CG 1500). 

b. The 428 VDC IMU STANDBY (Buss No. 2) output voltage shall be 428.843 
VDC (CG 1510). 

O. The 428 VDC CMC OPERATE (Buss No. 3) output voltage shall be 428.843 
VDC (CG 1520). 

d. The 428 VDC OPTX OPERATE (Buss No. 4) output voltage shall be 428.8±3 
VDC (CG 1530) 

e. The CG 2221, IGA CDU Coarse Error measurement shall be 0.044.68 Vrms. 

f. The CG 2251 MGA CDU Coarse Error measurement shall be 0.0*0.68 Vrms. 

g. The CG 2281 OGA CDU Coarse Error measurement shall be 0.040.68 Vrms. 

6.2.4.5 Record the voltage indicated on the CRT for the following power supplies: 

a. The 4120 VDC PIPA Power Supply output voltage shall be 120*6 VDC 
(CG 1040). 

b. The 420 VDC PIPA Power Supply output voltage shall be 20.0*1.2 VDC 
(CG 1051). 

c. The -20 VDC PIPA Power Supply output voltage shall be -2042 VDC 
(CG 1052). 

d. The -28 VDC Electronics Power Supply output voltage shall be -28.5*6.0 
VDC (CG 1100). 
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6.2.4.6 The following values shall be measured with the guidance reference clock 

synchronizing input pulse. Record the voltage indicated on the CRT. 

a. IMU 28V, 800 CPS 1% 0 deg voltage shall be 28.0*0.6 VAC (CG 1201) 

b. IMU 28V, 800 CPS, 5% PHA - 90 deg. voltage shall be 28.0*1.4 VAC 
(CG 1202). 

c. IMU 28V, 800 CPS, 5% PHB 0 deg. voltage shall be 28.0*2.1 VAC 
(CG 1203). 

d. Optics 28V, 800 CPS 1% 0 deg voltage shall be 28.0*0. 6 VAC (CG 1211). 

e. Optics 28V, 800 CPS 5% -90 deg voltage shall be 28.0*1.5 VAC (CG 1212). 

f. PH Diff IMU 5$, 0 deg. -90 deg. (CG 1207) phase difference shall be 
-90* *10°. 

g. PH Diff Optics 1% IMU 1% (CG 1220) phase difference shall be 0* *10*. 

6.2.4.7 Record the voltages indicated on the CRT for the following power supplies: 

a. The +14 VDC CMC Power Supply output voltage shall be +14.0*0.4 VDC 
(CG 1020). 

b. The +4 VDC CMC Power Supply output voltage shall be +4.0*0.2 VDC 
(CG 1030). 

c. The +4 VDC CDU Power Supply output voltage shall be +4.0*0.2 VDC 
(CG 1070). 

d. The +2.50 VDC TM BIAS SUPPLY output voltage shall be +2.50*0.05 VDC 
(CG 1110). 

6.2.4.8 Record the CRT indications for the following measurements: 

a. The 28V, 3200 CPS Power Supply feedback output voltage shall be 
28. 6*0. 6V RMS (CG 1331). 

b. The phase difference between the 3.2 Kc supply and CMC sync shall be 
0* *10* (CG 1336). 

c. The +14 VDC CMC Power Supply RMS noise shall be less than 0.4 volts 
p-p (CG 1021). 

d. The +4 VDC CMC Power Supply noise peaks shall be less than 0.4 volts 
p-p (CG 1031). 

6.2.4.9 Set/Verify the following circuit breakers and switches on the Right Hand Circuit 

Breaker Panel and LEB: 

a. G/N POWER-OPTICS to OFF 

b. OPTICS MN B to ON (pushed in) and OPTICS MN. A to OFF (pulled out) 

c. G/N POWER - IMU to OFF 

d. IMU MN B to ON (pushed in) and IMU MN A to OFF (pulled out). 

e. IMU HTR MN A to OFF (pulled out) 

f. G/N - POWER to OFF 

g. COMPUTER MN B to ON (pushed in) and COMPUTER MN A to OFF 
(pulled out) 


FORM MISI-M-I MV. B-44 
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6.2.4.10 Verify that the +28 VDC CMC OPERATE output voltage is +28.8*3 VDC 
(CG 1520). 

6.2.4.11 Set the G/N - POWER switch on the LEB to AC2. Set the IMU HTR MN B 
to ON (pushed in). Verify that the +28 VDC IMU STANDBY output voltage 
is +28.8*3 VDC (CG 1500). 

6.2.4.12 Wait until 15 minutes have elapsed since setting G/N POWER - IMU to OFF 
in 6.2.4.9. c then set the G/N POWER - IMU to IMU. Verify that the +28 
VDC IMU OPERATE output voltage is +28.843 VDC (CG 1500). 

6.2.4.13 Set the G/N POWER - OPTICS to OPTICS. Verify that the +28 VDC OPTX 
OPERATE output voltage is +28.8*3 VDC (CG 1530). 

6.2.4.14 Repeat 6.2.4.5 through 6.2.4.8. 

6.2.4.15 Set the following circuit breakers to the position indicated: 

a. Set the COMPUTER MN A to ON (pushed in). 

b. Set the IMU HTR MN A to ON (pushed in). 

c. Set the IMU MN A to ON (pushed in). 

d. Set the OPTICS MN A to ON (pushed in). 

6.2.4.16 Miscellaneous Checks - The following miscellaneous signals are required to 
supply data for system evaluation in the event of failure, or for trend analysis 
of system performance. Record the values displayed cn the CRT for the 
following signals. 

a. CG 4300 CMC Temperature 

b. CG 6020 PIPA Calibration Module Temperature 

c. CG 6021 IMU 800 CPS 5% Temperature 

6.2.4.17 Verify and record the following signals displayed on the CRT: 

a. +120 VDC PIPA SUP NOISE RMS shall be less than 1.5 VRMS (CG 1042). 

b. +20 VDC PIPA SUP NOISE RMS shall be less than 1.0 VRMS (CG 1053) 

c. +4 VDC CDU SUP NOISE RMS shall be less than 1.0 VRMS (CG 1071). 

d. +28V IMU OPERATE BUS NOISE RMS shall be less than 1.0 VRMS (CG 1601) 

e. +28V IMU STANDBY BUS NOISE RMS shall be less than 1.0 VRMS (CG 1511). 

f. +28V CMC OPERATE BUS NOISE RMS shall be less than 2.0 VRMS (CG 1521) 

g. +28V OPTX OPERATE BUS NOISE RMS shall be less than 2.0 VRMS 
(CG 1531). 

The noise peaks of the following signals are demonstrated on the event light 
when the peaks have a rise time between 2 and 50 usee and the peak voltage 
exceeds 5 volts. 


6.2.4.18 
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a. +14V CMC SUPPLY NOISE PEAKS (CG 1022) 

b. +4V CMC SUPPLY NOISE PEAKS (CG 1032) 

C. +120 VDC PIPA SUPPLY NOISE PEAKS (CG 1043) 

d. +4 VDC CDU SUPPLY NOISE PEAKS (CG 1072) 

e. +28V IMU OPERATE BUS NOISE PEAKS (CG 1502) 

f. +28V IMU STANDBY BUS NOISE PEAKS (CG 1512) 

g. +28V CMC OPERATE NOISE PEAKS (CG 1522) 

h. +28V OPTX OPERATE NOISE PEAKS (CG 1532) 


If Optics Testing will not continue, set the G/N POWER-OPTICS switch on the 
LEB Lighting Control Panel to OFF. 

General Turn Off and Turn On Procedure 

NOTE.* The procedure shall be utilized any time after performing 6.2.1, 
Standby Power On Test and 6.2.3, Operate Power On Test to turn 
on or turn off the G&N Systems. Appropiiate portions of this pro¬ 
cedure will be referenced in other tests. 

Turn Off Procedure. 

CAUTION: This procedure must be performed in the sequence specified. 

Failure to adhere to this sequence may require calibration 
of the inertial components. 

Enter the following sequence into the K-148. 

a. VERB 41 NOUN 20, ENTER 

b. +00000 ENTR 

c. +00000 ENTR 

d. +09000 ENTR 

Verify that the GIMBAL LOCK indicator on the DSKY's is illuminated. 

Set the following switches on the GUN Indicator Control Panel to the positions 
designated. 

a. OPTICS MODE to MANUAL 

b. CONTROLLER MODE to DIRECT 

c. CONTROLLER SPEED to LO 

d. TELESCOPE TRUNNION to SLAVE TO SXT 

e. RETICLE BRIGHTNESS to minimum brightness position 

Set the G/N Power - IMU switch on the LEB Lighting Control Panel to OFF 
and GliN IMU MN A and MN B circuit breakers on the Right Hand Circuit 
Breaker panel to OFF (breakers pulled out). 











ND1002348B 


42 


NORTH AMERICAN AVIATION. INC. 
SPACE and INFORMATION 8YHTBM8 DIVISION 
iaai4 lakcwooo blvo. downcv California 



CODE IDENT. NO. 03953 

NUMBER 

REVISION LETTER 



-Min n~ 

PAGE 


6.2.5.1.4 Decrease the LIGHTS - NUMERICS controls on both the Left Hand Circuit 
Breaker panel and the LEB Lighting Control Panel to the minimum bright¬ 
ness - OFF position. 

6.2.5.1.5 Set the PSAAM power switch on the PSAAM to OFF. 

6.2.5.1.6 Set the IMU HTR MN A and MN B circuit breaker on the Right Hand Circuit 
Breaker panel to OFF (breakers pulled out). 

6.2.5.1.7 Set the G/N POWER - OPTICS switch on the LEB Lighting Control Panel to 
OFF and GW OPTICS MN A and MN B breakers on the Right. Hand Circuit 
breaker panel to OFF. 

6.2.5.1.8 Set the COMPUTER MN A and MN B Circuit breakers on the Right Hand 
Circuit Breaker panel to OFF (breakers pulled out). 

6.2.5.1.9 Set the GW Power AC1-OFF-AC2 Switch on the Right Hand Circuit breaker 
panel to OFF and the GW POWER ACl and AC2 circuit breakers to OFF 
(breakers pulled out). 

6.2.5.1.10 Verify that the PTC is supplying inertial components heater power to the 
GW System. This will be indicated by the following on the PTC. 

a. GW ON (PTC inhibit) light not illuminated. 

b. IMU Temp/heater current meter indicates IMU temperature of 130“ ±5“F. 
6.2.5.2 Turn ON Procedure 

6.2.5.2.1 Set or verify the following GW Indicator Control Panel switches to the position 
indicated. 

a. CONDITION LAMPS to ON 

b. OPTICS MODE to MANUAL 

C. CONTROLLER COUPLING to DIRECT 

d. CONTROLLER SPEED to LO 

e. TELESCOPE TRUNNION to SLAVE to SXT 

f. RETICLE BRIGHTNESS to minimum brightness position. 

6.2.5.2.2 Insure that interfacing system EPS and ECS are turned on and operating 
properly. 

CAUTION: The remaining procedure must be followed in sequence 

specified. Failure to adhere to this sequence may require 
recalibration of the inertial components. 


FORM Mill —H— I RCV. B-44 
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6.2.5.2.3 Energize the GIN COMPUTER MN A and MN B breakers on the Right Hand 

Circuit Breaker panel (breakers pushed in). Press the STBY pushbutton on 
the DSKY for approximately 3 seconds. Verify +14 and +4 VDC AOC power 
supply outputs on CRT display. Voltages shall be +14*0.4V (CG1020) and 
44+0.2 (CGI030).. ■•.}= «f h ^ oi.^r irs.-i. a J 

NOTE: Restart lamp may illuminate; if it does, disregard and press RSET 
on the DSKY. 

6.2.5.2.4 Energize the GIN IMU HTR, MN A and MN B breakers on the Right Hand 
Circuit Breaker panel (breakers pushed in). Insure that the CMC +28 VDC 
discrete lamp on the Event Module is illuminated (CG 1523). 

6.2.5.2.5 Set the GIN POWER ACl and AC2 breakers on the Right Hand Circuit Breaker 
Panel to ON (breakers pushed in). Set the GIN POWER AC1-OFF-AC2 switch 
to ACl. 


6.2.5.2.5.1 Set the GAN DSKY and Display Panel brightness to the minimum acceptable 
level by manipulation of LIGHTS - NUMERICS control on both Left Hand 
Circuit breaker panel and LEB Lighting Control panel. 

6.2.5.2.5.2 Set/Verify the folio wing switches o n the PSAAM. 

a. PSAAM Power to On 

b. INHI BIT VOLTAGE FAIL to OFF. 


6.2.5.2.6 Disregard all ala rm i ndications on the CMC DSKY panels. Enter VERB 36 
into K148. Press ENTER pushbutton. Press ERROR RESET pushbutton 
on K148. All computer alarms except the Gimbal Lock Iniicator on the 
Main Display Console (MDC) and LEB AGC DSKY shall clear. Verify 
registers Rl, R2, and R3 on the DSKY's are cleared. 

6.2.5.2.7 Clear the CMC erasable memory by entering the following sequence into 
the K-Start. 


a. VERB 92, press ENTER 

b. 00015, press ENTER 

6.2.5.2.8 Initiate CMC self-check by entering the following sequence into the K-Start: 

a. VERB 21 NOUN 27, ENTER 

b. 77777, ENTER 

c. VERB 05 NOUN 01, ENTER 

d. 1366, ENTER 

6.2.5.2.8.1.. Monitor DSKY until R3 (SCOUNT +2) increment twice. If an error is detected, 
the PROGRAM ALARM lamp on the DSKY's shall light. 


L 
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6.2.5.2.8.2 Enter the following into the K-Start: 

a. VERB 21 

b. NOUN 27 ENTER 

C. 00000, ENTER 

NOTE: Allow 2 hours to elapse before proceeding to 6.2.5.2.9 with the 
following exceptions: 

a. If the GIN System has been in the power off state for less than 5 days 
with the gimbals in the parked position (0°, O', 90°) and the system has 
not been moved, allow 15 minutes to elapse before proceeding. 

b. If the GIN System has been turned off with the gimbals in the unparked 
position for less than 2 hours allow a warmup time equal to the time 
off but not less than 15 minutes to elapse before proceeding. 

CAUTION: If the requirements of 6.2.5.2.10 are not met, remove IMU 
Operate Power immediately by setting the G/N POWER-IMU 
switch on the LEB Lighting Control Panel to OFF. 

6.2.5.2.9 After the required warmup time has elapsed set the GIN IMU MN A and 

MN B circuit breaker on the Right Hand circuit breaker panel to ON (breaker 

pushed in), and the G/N POWER - IMU switch on the LEB Lighting Control 

panel to the IMU position (toggle up). 

6.2.5.2.10 Immediately begin monitoring the following measurements; 

a. On the CRT verify that IMU Operate Power is +28.8+3 VDC (CG 1500). 

b. On the meter modules verify that oscillations are not sustained and 
that a null is achieved within 10 seconds of power application on the 
following measurements: 

CG 2112 IG IX Resolver Output Sin 
CG 2142 MG IX Resolver Output Sin 

CG 2172 OG IX Resolver Output Sin 

c. On the CRT verify the absence of the +120 VDC PIPA Supply (CG 1040) 
for a period of 90+10 seconds following power application. After 
approximately 100 seconds, the voltage shall read +120+6 VDC. 

6.2.5.2.11 Verify that the PROGRAM ALARM lamp on the DSKY's does not light. 

6.2.5.2.12 Enter and verify VERB 40, NOUN 20 into K148. Press the ENTER pushbutton. 
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6.2.5.2.13 Enter and verify VERB 41, NOUN 20 into K148. Press the ENTER pushbutton 
to advance the System to the Coarse Align mode. The VERB-NOUN display 
on the CRT shall flash and Indicate 21-22. 

6.2.5.2.14 Enter and verify +00000 into K148 three times, pressing the ENTER push¬ 
button on the K-START after each entry. 


6.2.5.2.15 Set the GIN OPTICS MN A and MN B circuit breakers on the Right Hand 
Circuit breaker panel to the ON position (breaker pushed in). 
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Enter VERB 40 NOUN 20, ENTER into KL48. 

Enter the following Into 10.48. 

a. VERB 4l BOON 20, ENTR 

b. ♦ 00000 , ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

Observe the NO ATT lamp lights and the Inner, Outer, and 
0label Angles are 0 + 1.5° aa indicated by CDU X, CDU I, and 
CDU 2 . on the CRT. “ 

Presa the ERROR RESET pushbutton. Enter the following into KL48 

a. VERB 92; ENTER 

b. 00015, ENTER 

GUI Operation Teat 
Initial Conditions 

Perform Master Initialisation 6 . 2 . 5.3 before proceeding. 

Enter the following into KL48. 

a. VERB 01 NOUN 10, ENTER 

b. 00003, ENTER 

Record R1 - AAAAA and Range Tine. 

Enter the following into EL48. 

a. VERB 21 NOUN 02, ENTER 

b. 01300, ENTER 
C. AAAAA, ENTER 

d. VERB 06 NOUN 02, ENTER 

e. 01300, ENTER 

Record R1 > khkhu 

Perform the following calculations: 


a. t nnnnw j x D.xc _ _ t 

3 60 0 ' * ' ‘ ™ (hours in high order scaler channel 3) 

b. 23*3 - CC.C - DD.D hours 

c. DD.D plus the tine of day recorded in 6 .2. 6 .1.2 - the tine at 
which the high order scalar, channel 3 , will overflow. 
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Do not enter the G&N Operational Test within 12 minutes of the time calculated 
in 6.2.6.1.4.c. If the test is in process at this time, undesirable results will 
occur. 

6.2.6.2 Test Initiation 

6.2.6.2.1 Enter VERB 92 into K148. Press the ENTER pushbutton. 

6.2.6.2.2 Enter 00004 Into K148. Press the ENTER pushbutton. 

6.2.6.2.3 Observe VERB 16 NOUN 10 displayed on CRT. The NO ATT discrete shall 
appear momentarily then go OFF. Verify that the PROGRAM display on the 
CRT indicates 07. 

NOTE: During this portion of the test the G6N System is exercised through 
its modes. Any failure will be indicated by the PROGRAM ALARM 
lamp on the DSKY's lighting. 

6.2.6.2.4 After approximately 12 minutes, VERB 06, NOUN 66 will flash and the value 
of the gravity vector in cm/sec 2 shall be displayed in Rl and R2 on the CRT. 
Record these values. 

6.2.6.2.5 Rl contains the first five digits of the gravity vector and R2 contains the last 
five digits. A decimal point shall be between them. The value for the gravity 
vector shall be 980.00000±05.00000 cm/sec 2 . 

6.2.6.2.6 Enter VERB 33 into K148. Press the ENTER pushbutton. 

6.2.6.2.7 When VERB 06 NOUN 98 flashes the value of the horizontal earth rate shall 
be displayed in Rl and R2 on the CRT. Record these values. 

6.2.6.2.8 Rl contains the first five digits of earth rate and R2 contains the last five 
digits. A decimal point shall be placed between them. Rl shall always be 
00000. The horizontal earth rate shall be 00000.88000*0.1000 earth rate 
units. 

6.2.6.3 Test Termination 

6.2.6.3.1 Enter VERB 36 into K148. Press the ENTER pushbutton. 

6.2.6.3.2 Enter VERB 41, NOUN 20 into K148. Press the ENTER pushbutton. 

6.2.6.3.3 Enter +00000 into K148 three times. Press the ENTER pushbutton after each 
entry. 

6.2.7 Gimbal Friction Test 

6.2.7.1 Perform Master Initialization, 6.2.5.3, before proceeding. 
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6 . 2 . 7 . 1.1 


6.2.7.1.2 


6.2.7.1.3 


6.2.7.1.4 


6.2.7, 

6.2.7. 


2 

2.1 


6.2.7.2.2 


Enter the following into the K-START: 

ENTER 


VERB 41 
+17000 
+17000 
+17000 


NOUN 20 
ENTER 
ENTER 
ENTER 


Verify on the CRT that Rl * +17000, R2 = +17000 and R3 * +17000. Wait 
15 seconds and enter the following into the K-START: 


VERB 41 NOUN 20 

+27000 ENTER 

+27000 ENTER 

+27000 ENTER 


ENTER 


Verify on the CRT that Rl * +27000, R2 - 27000 and R3 » 27000. Wait 15 
seconds and enter the following: 


VERB 41 NOUN 20 

+00000 ENTER 

+00000 ENTER 

+00000 ENTER 


ENTER 


Verify on the CRT that Rl « 400000, R2 - +00000 and R3 - 400000. Wait 
15 seconds before proceeding. 

Inner Gimbal Friction Test 

Setup the ACE Analog Recorders to record the following measurements 
(use speed of 10 mm/sec): 

a. CG 2120 IG TORQUE MOTOR CURRENT 

b. CG 2117 IGA SERVO ERROR IN PHASE 

c. CG 2112 IG IX RESOLVER OUTPUT SIN 

d. CG 2113 IG IX RESOLVER OUTPUT COS 

6. CG 2220 IGA CDU FINE ERROR 

f. CG 2221 IGA CDU Coarse Error 

Enter the following sequence into the K-Start, pushing the ENTER pushbutton 
after each entry (+360 IG torquing). 

a. VERB 24 NOUN 01, ENTER 

b. 00407, ENTER 

c. 40000, ENTER 

d. 40034, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and (b) appears 
in R3. 


FORM M111 —H—1 RtV. M4 
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6.2.7.2.3 Enter the following sequence into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (verify VERB 33 on CRT) 

6.2.7.2.4 Start analog recorders. 

6.2.7.2.5 Verify that IG Servo Error Quadrature (CG 2108) is 0.0*1.2 Vrms. Observe 
measurement CG 2112, IG IX Resolver output SIN, on the analog recorder. 
When steady-state condition occurs, with the reading near zero (approximately 
12 minutes), stop the recorders. During this period monitor IG TORQUE 
MOTOR CURRENT (CG 2120) on the CRT. 

6.2.7.2.6 Return the GAN System to the coarse align mode by entering the following 
sequence in the K-Start. 

a. VERB 40, NOUN 20, press ENTER 

b. VERB 41, NOUN 20, press ENTER 

c. 400000, press ENTER 

d. -fOOOOO, press ENTER 

e. 400000, press ENTER 

6.2.7.2.7 Verify on the CRT that Rl - 400000, R2 ■ 400000, and R3 - 400000. Wait 
30 seconds before proceeding. 

6.2.7.2.8 Enter the following sequence into the K-Start. Push the ENTER push button 
after each entry (-360* IG torquing): 

a. VERB 24 NOUN 01 ENTER 

b. 00407, ENTER 

c. 37777, ENTER 

d. 37743, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and (b) appears 
in R3. 

6.2.7.2.9 Enter the following sequence into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (verify VERB 33 on CRT). 

6.2.7.2.10 Start analog recorders. 

6.2.7.2.11 Observe measurement CG 2112, IG IX Resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near zero 
(approximately 12 minutes), stop the recorders. 
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2.12 Return the G4N System to the coarse align mode by entering the following 
sequence in the K-Start. 

a. VERB 40, NOUN 20, press ENTER 

b. VERB 41, NOUN 20, press ENTER 

c. +00000, press ENTER 

d. +00000, press ENTER 

e. +00000, press ENTER 

2.13 Verify on the CRT that Rl - +00000, R2 - +00000, and R3 ■ +00000. Wait 
30 seconds before proceeding. 

3 Outer Gimbal Friction Test. 


3.1 Setup the ACE Analog Recorders to record the following measurements 
(use speed of 10 mm/sec): 


a. CG 2180 

b. CG 2177 

c. CG 2172 

d. CG 2173 

e. CG 2280 

f. CG 2281 


OG TORQUE MOTOR CURRENT 
OGA SERVO ERROR IN PHASE 
OG IX RESOLVER OUTPUT SIN 
OG IX RESOLVER OUTPUT COS 
OGA CDU FINE ERROR 
OGA CDU Coarse Error 


3.2 Enter the following sequence into the K-Start. Pushing the ENTER push¬ 
button after each entry (+360* OG torquing): 

a. VERB 24 NOUN 01, ENTER 

b. 00405, ENTER 

c. 40000, ENTER 

d. 40034, ENTER 


Verify on the CRT that (c) appears in Rl, (d) appears in R2, and (b) appears 
in R3. 


3.3 Enter the following sequence into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (verify VERB 33 on CRT) 

3.4 Start analog recorders 

1.5 Observe measurement CG 2172, OG IX Resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near zero 
(approximately 12 minutes), stop the recorders. During this period monitor 
OG TORQUE MOTOR CURRENT (CG 2180) on the CRT. 
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6.2.7.3.6 Return the GIN System to the coarse align mode by entering the following 
sequence in the K-Start. 


a. VERB 40, NOUN 20, press ENTER 

b. VERB 41, NOUN 20, press ENTER 

c. 400000, press ENTER 

d. 400000, press ENTER 

e. 400000, press ENTER 

0.2.7.3.7 Verify that OG Servo Error Quadrature (CG 2168 ) is 0 . 0 ± 1.2 Vrms. Verify 
on the CRT that Rl * 400000, R2 * 400000, and R3 * 400000. Wait seconds 
before proceeding. 


6.2.7.3.8 Enter the following sequence into the K-Start. Push the ENTER pushbutton 
after each entry (-360° OG torquing): 

a. VERB 24 NOUN 01, ENTER 

b. 00405, ENTER 
C. 37777, ENTER 
d. 37743, ENTER 


Verify on the CRT that (c) appears in Rl, (d) appears in R2, and (b) appears 
in R3. 


6.2.7.3.9 Enter the following sequence into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (verify VERB 33 on CRT) 

6.2.7.3.10 Start analog recorders. 


6.2.7.3.11 Observe measurement CG 2172, OG IX resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near zero 
(approximately 12 minutes), stop the recorder. 

6.2.7.3.12 Return the GIN System to the coarse align mode by entering the following 
sequence in the K-Start: 

a. VERB 40, NOUN 20, press ENTER 

b. VERB 41, NOUN 20, press ENTER 

c. +00000, press ENTER 

d. +00000, press ENTER 

6. -06750, press ENTER 

6.2.7.3.13 Verify on the CRT that Rl - +00000, R2 » +00000, and R3 * -06750, 

Wait 30 seconds before proceeding. 


FORM MISI-M-S RKV. 0>B« 
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6 .2.7.4.1 Setup the ACE Analog Recorders to record the following measurements 
(use speed of 10 mm/sec): 


6 .2. 7.4.2 


a. CO 2150 

b. CG 2147 

c. CG 2142 

d. CG 2143 

e. CG 2250 

f. CG 2251 


MG TORQUE MOTOR CURRENT 
MGA SERVO ERROR IN PHASE 
MG IX RESOLVER OUTPUT 8IN 
MG IX RESOLVER OUTPUT COS 
MGA CDU FINE ERROR 
MGA CDU Coarse Error 


Enter the following sequence Into the K-Start. Push the ENTER 
pushbutton after each entry (tl35* MG torquli^): 


a. VERB 24, NOUN 01, ENTER 

b. 00411, ENTER 
C. 03777, ENTER 
d. 77777, ENTER 


Verify on the CRT that (c) appears In Rl, (d) appears In R2, and 
(b) appears In R3. 

6.2.7.4.3 Enter the following sequence In the K-8tart: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (Verify VERB 33 on CRT) 

(L2.7.4.4 Start.the analog recorder. 

6 ; 2.7.4.5 Verify that MG Servo Error Quadrature (CG 2138) Is 0.0*1.2 Vrms. 

6. :i.7. 4.5 Observe measurement CG 2142, MG IX Resolver output SIN, on the analog 

recorder. When steady-state condition occurs (approximately 5 minutes), 
stop the recorders. During this 5 minute period monitor MG TORQUE 
MOTOR CURRENT (CG 2150) on the CRT. 

6.2.7.4.6 Return the Gttf System to the coarse align mode by entering the 

following sequence In tie K-Start. 

a. VERB 40 NOUN 20, ENTER 

b. VERB 41 NOUN 20, press ENTER 

c. *00000, press ENTER 

d. *00000, press ENTER 

e. *06750, press ENTER 
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6 .2.7.4.7 Biter the following sequence into the K-Start. Push ENTER pushbutton 
after each entry (-135* MG torquing): 

a. VERB 24 NOUN 01, ENTER 

b. 004ll, ENTER 

C. lUOOO, ENTER 

d. 00000, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and 
(b) appears in R3. 

6.2.7.4.8 Biter the following sequence in the K-Start: 

a. VERB k2, press ENTER 

b. VERB 33, press ENTER (Verify VERB 33 on CRT) 

6 .2.7.4.9 Start analog recorders. 

6.2.7.4. 10 Observe measurement CG 2142, MG IX Resolver output SIN, on the analog 
recorder. When the steady-state condition occurs (approximately 9 
mfeutes), atop the recorders. 

6.2.7.4.11 Return the GUT System to the coarse align node by entering the 
following sequence in the K-St art. 

a. VERB 40 NOUN 20, press ENTER 

b. VERB 4l NOUN 20, press ENTER 

c. -KXXXX), press ENTER 

d. 400000, press ENTER 

e. 400000, press ENTER 

6» 2 »7»5 Examine the traces of the recorded measurements for all six phases of 

this test to detect any sharp discontinuities. Disregard transients 
of 0.5 second duration or less on the Girabal Torque motor current 
traces, and those less than 0.2 second on the CDU fine error measurement 
traces. The Glnbal Torque motor currents shall not exceed 0.125 ampere. 
The CDU Fine Error measurements shall not exceed ±70 mv rms. The CDU 
Coarse Error measurement shall not exceed ±680 mv rms. 
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G4H Panel Brightness and lamp Test. 

Proceed with this test If 6 .2. 5 .2 or 6.2.3 has been performed and 
system operation has not been Interrupted. If system operation M s 
been Interrupted, perform 6.2.5.2 before proceeding with this test. 

Rotate the RETICLE BIRGHTNESS thumbwheel on the Control Indicator 
Panel and verify the capability to control the illumination of the 
following lamps: 

a. SCT reti les 

b. SXT reticles 

e. Telescope Itonel Angle Counters 

Turn on LIGHTS-1 Ifi'EGRAL control on Left Hand Circuit Breaker panel ***** 
LEB Lighting Control Panel. 

Adjust the brightness controls on the LEB Lighting Control Panel and 
Iaft Hand Circuit Breaker Panel from minimum brightness tc nmximum 
brightness. Verify the operation of the GUI Indicator Control Panel 


1 Re-adjust brightness controls for minimum acceptable lighting. Turn 

off LIGHTS-INTEGRAL control on Left Hand Circuit Breaker panel snd TJgR 
Lighting Control Panel. 

Push and hold the CO’fDITION LAMPS switch on the GUI Indicator Control 
Panel to TEST. Verify the illumination of the following lampe: 

a. STAR ACQ 

b. MASTER ALARM lamp 

Set the CONDITION LAMPS switch to ON. Lamps a and b In 6.2.8.5. shall 
extinguish. 


6.2.8.6 
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6.2.9.5 

Enter VERB 33 Into K148. Press the ENTER pushbutton. The NO ATT lamp on 
the DSKY’s shall light. After approximately 20 seconds the following data shall 
be displayed on the CRT. The PGNS Caution lamp on the Indicator Control e 

Panel shall light. 


a. VERB 0 $ NOUN 05 flashing 




b. R1 - 407100 ± 00007 

c. R2 « 407100 ± 00007 

d. R3 - 407100 ± 00007 

e. IG angle » 071 ± 1 deg. 

f. MS angle - 071 ± 1 deg. 

g. 0G angle - 071 ± 1 deg. 

Tbe GIMEAL LOCK lamps on the DSKY's shall light. 

6.2. 9.6 filter VH*B 33 and press ENTER. After approximately 20 seconds the 
following data shall he displayed on the CRT. 

a. VERB 06 NOUN 06 Flashing 

b. R1 - 409000 ± 00007 

c. R2 - 409000 ± 00007 

d. R3 - 4O9000± 00007 

e. IG angle - 090 ± 1 deg. 

f. MS angle * 090 ±1 deg. i' 

g. 00 angle * 090 4 1 deg. 

6.2. 9.7 filter VERB 33 and Press ENTER. After approximately 20 seconds the 
following data shall be displayed on the CRT. 

a. VERB 06 NOUN 07 

b. R1 -413500 ± 00007 

c. R2 - 413500 ± 00007 

d. R3 - 413500 ± 00007 

e. IG angle - 135 ± 1 deg. 

f. MS angle - 135 ± 1 deg. 

g. OG angle - 135 ± 1 deg. 

6 .2.9.8 Enter VERB 33 and press ENTER. After approximately 20 seconds VERB 06 

NOUN 10 shall flash. ’Hie GIMBAL LOCK lamp shall extinguish on the 
DSKY*s. The PGNS Caution lamp on the Indicator Control Panel shall extinguish. 
T • angles shall be approximately 135°, 135°, and 45° respectively* 

6.2.9.9 Enter VERB 33 and press ENTER, The NO ATT lamp on the DSKY’S shall 

extinguish. After approximately 100 seconds the’following data shall be 
displayed on the CRT. 

a. VERB 05 NOUN 30 flashing. 

b. R1 - 00000 ± 00003 

c. R2 * 00000 ± 00003 

d. R3 - 00000 ± 00003 


FORM Mllt-H-t RCV. 
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Enter VERB 33 Into K148. Press the ENTER pushbutton. The NO ATT lamp 
on the DSKY's shall light. After approximately 20 seconds the followiig data 
shall be displayed on the CRT. The PGNS caution lamp on the Indicator 
Control Panel shall light. 

a. VERB 06 NOUN 12 Rashly 

b. R1 * +22500*00007 
C. R2 ■ +22500400007 

d. R3 ■ +22500*00007 

e. lO angle * 225*1 deg. 

f. MG angle ■ 225*1 deg. 
y g. OG angle - 225*1 deg. 

The GIMBAL LOCK lamp on the DSKY's shall light. 

Enter VERB 33 and press ENTER. After approximately 20 seconds the followli^ 
data shall be displayed on the CPT. The PGNS caution lamp on the Indicator 
Control Panel shall extinguish. 

a. VERB 06 NOUN 13 fl&shli* 

b. R1 - *22500*00007 

c. R2 - *22500*00007 

d. R3 - +31500*00007 
•• IG angle - 225*1 deg. 

f. OG angle - 225*1 deg. 

g. MG angle - 315*1 deg. 

The GIMBAL LOCK lamp on the DSKY shall extinguish. 

Enter VERB 33 and press ENTER. The NO ATT lamp on the DSKY's shall 
extinguish. Alter approximately 100 seconds the followtig data shall be displayed 
on the CRT. 

a. VERB 05 NOUN 30 flashing 

b. R1 - 00000*00003 
C. R2 - 00000*00003 
d. R3 - 00000*00003 

Enter VERB 33 Into K148. Press the ENTER pushbutton. The NO ATT lamp on 
the DSKY's shall light. After approximately 20 seconds the following data shall 
be displayed on the CRT. 

a. VERB 06 NOUN 15 flashing 

b. R1 - +31500*00007 
C. R2 - +31500*00007 

d. R3- +31500*00007 

e. IG angle - 315*1 deg. 

L MG angle - 315*1 deg. 
g. OG angle - 315*1 deg. 









ND1002348B 


NORTH AMERICAN AVIATION. INC. 

(•PACK and I NKOKMATtON RY8TBMH DIVISION 

'»»' 4 l**IWOOO IUO. OOWNIV CAIIPOMNIA 

COOK IDEMT. NO. 039S3 


59 


REVISION LETTER 


Enter VERB 33 and press ENTER. The NO ATT lamp on the DSKY’s shall 
extinguish. After approximately 100 seconds the following data shall be 
displayed on the CRT, 


a* VERB 05 NOUN 30 flashing 

b. Rl ■ 00000400003 
O. R2 * 90000400003 
d. R3 - 00000400003 


Enter VERB 33 Into K148. Press the ENTER pushbutton. The NO ATT lamp 
on the DSKY’s shall light. After approximately 20 seconds the following data 
shall be displayed on the CRT. The PGN8 Caution lamp on the Indicator Control 
Panel shall light. 

a. VERB 06 NOUN 17 flashli* 

b. Rl - 428900400007 
O. R2 - 428900400007 

d. R3 - 428900400007 

e. IG angle • 28941 deg. 

L OG angle * 28941 deg* 
g. MG angle - 28941 deg. 

The GIMBAL LOCK lamp on tbs DSKY’s shall light. 

Enter VERB 33 and press ENTER. After approximately 20 seconds the 
following data will be dlslpayed on the CRT. The FGNS Caution lamp on the 
Indicator Control Panel shall extinguish. 

a. VERB 06 NOUN 20 fiashlig 

b. Rl - 400000400007 

c. R2 - +00000400007 

d. R3 - +00000400007 

e. IG Angle - 00041 deg. 
im MG angle - 00041 deg. 
g. OG angle ■ 00041 deg. 

The GIMBAL LOCK lamp on the DSKY's shall extinguish. 

Enter VERB 33 and press ENTER. The COMP ACTY lamp on the DSKY’s 
shall flash for a lew seconds. After approximately 15 seconds the following 
data shall be displayed on the CRT. 

a. VERB 06 NOUN 96 Oashli* 

b. Rl - OOOxx 

c. R2 - xxxxx 

The GIMBAL LOCK lamp on the DSKY’s shall light. The PGN8 Caution lamp 
on the Indicator Control Panel shall light. 

Record Rl and R2 as the Middle Glmbal CDU drive rate. MG rate - Rl » R2 
* /sec. The Middle Glmbal CDU drive rate shall be 1442* /sec. 
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Enter VERB 33 Into K148. Prees the ENTER pushbutton. After approximately 
30 seconds the following data shall be displayed on the CRT. 

a* VERB 06 NOUN 98 flaehti* 

b. R1 ■ OOOxx 

c. R2 ■ xxxxx 

The GIMBAL LOCK lamp on the DSKY's shall extinguish. The PGNS Caution lamp 
on the Indicator Control Panel shall extinguish. 

Record R1 and R2 as the Inner Glmbal CDU drive rate. 

IQ rate ■ -SI ,-' R2 * /sec. The Inner Glmbal CDU drive rate shall be 
14UE2* /sec. 

Enter VERB 33 Into K148*. Press the ENTER pushbutton. After approximately 
30 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 98 flashli* 

b. R1 ■ OOOxx 

c. R2 ■ xxxx x 

Record R1 and R2 as the Outer Glmbal CDU drive rate. 

°G rate - _BL. * R2. * /sec. The Outer Glmbal CDU drive rate shall 

be 14*2* /sec. 

Enter VERB 33 Into K148. Press the ENTER pushbutton. The NO ATT lamp on 
the DSKY's shall extinguish. After approximately 20 seconds VERB 21 NOUN 22 
shall flash on the CRT. Enter +00100 Into K148 three times. Press the ENTER 
pushbutton after each entry. The NO ATT lamp on the DSKY's shall momentarily 
light, then extinguish. After approximately 100 seconds VERB 01 NOUN 10 
glaahlng shall be displayed on the CRT. Press the ENTER pu shbutton. 

Enter 00030 Into K148. Press the ENTER pushbutton. Verify R1 - SSxxx. 

The IS8 WARNING Lamp on the Indicator Control Panel shall light. 

The ISS WARNING and IS8 CDU FAIL discretes on the CRT shall be ON. 

Enter VERB 33 Into K148. Press the ENTER pushbutton. ISS WARNING and 
188 CDU FAIL shall be OFF. After approximately 20 secomts VERB 21 NOUN 22 
shall flash on the CRT. Enter +03375 into K148 three times. Press the ENTER 
pushbutton after each entry. The NO ATT lamp on the DSKY's shall momentarily 
light, then extinguish. After approximately 100 seconds VERB 01 NOUN 10 
flashing shall be displayed on the CRT. Press the ENTER pushbutton. 

Enter 00030 Into K148. Press the ENTER pusttwtton. 

Verify R1 ■ 33xxx« 


The ISS WARNING lamp on the Indicator Control Panel shall light. 

The ISS WARNING and ISS CDU FAIL discretes on die CRT ■Hal] be ON. 
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6.2.9*22 Biter VERB 33 Into Kl48. Press the ENTER pushbutton. The NO ATT lamp 
on the DSKY's shall light. After approximately 20 seconds VJERB 06 NOUN 91 
•hell flhefaon the CRT* The 1SS WARNING lamp an tbs Control indicator Panel 

shall extinguish. - The ISS WARNINGvend ISSCDB FAIL, discrete* on the CRT 
shall be OFT. 

6.2.9.23 Set the OPTICS MODE switch on the Indicator Control Panel to ZERO. 

Walt 15 seconds. Set the OPTICS MOLE switch to CMC. 

6.2.9.24 Biter VERB 33, press ENTER. After approximately 25 seconds the 
following data shall be displayed on the CRT. 

a. Vfcltt 06 NOUN 96 flashing 

b. R1 - OOOxx 

c. R2 * xxxxx 

Record R1 and R2 as the Efcaft Optica CDU drive rate. 

Shaft rate « R1 . R2 . The Shaft Optics CDU drive rate 
•hall be 7.32 ll.B^/sec’ 

6.2.9*25 Enter VERB 33 into Kl48. Press the ENTER pushbutton. In about 15 seconds 
the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 98 

b. R1 - OOOOx 

c. R2 - xxxxx 

Record R1 and R2 as the Trunnion Optics CDU drive rata. Trunnion 

rate * R1 . R2 . The Trunnion Optics CDU drive rate shal 

be I .83 3 0.50Vsec. 

6.2.9.26 Terminate the Semi-Automatic Mo ding Check by entering VERB 34 into 

K148% Gbaarve PROG display mi DSKY's la 60. Prase tbs ENTER pushbutton. 

If Optica, tasting^wlll nOt continue; set thhG/N POWER-OPTICS iwttohxA tha 
LBBXighUng Panel to OFF. 
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6.2.10 Zero Optics Test 

e. 2.10.1 Set the GIN POWER-OPTIC8 switch on the LEB to OPTICS. Verify Power 
Supplies. 

NOTE; Proceed with this test if 6.2.3 Operate Power on Test has been 
completed and system operation has not been interrupted. If 
system operation has been interrupted perform 6.2.5.2 Turn On 
procedure before proceeding. 

6.2.10.2 Insure that the following switches on the GAN Indicator Control Panel are 
set as follows: 


a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 
C. CONTROLLER SPEED to HI 

6.2.10.3 Monitor the Optics CDU's by entering VERB 16 NOUN 55 into K148. Press 
the ENTER pushbutton. 

6.2.10.4 Set the OPTICS MODE switch on the GIN Indicator Control Panel to ZERO, 
Wait 15 seconds. Verify the Optics have zeroed properly by observing the 
following on Rl and R2 of the CRT. 

a. Rl - 40.00* 40.02* , -0.03° (Shaft Angle) 

b. R2 - 40.000° 40.006°, -0.007* (Trunnion Los Angle) 

Return the OPTICS MODE switch to MAN. 

6.2.10.5 Set up the Analog Recorder to monitor the following measurements. Use a 
chart speed of 10 mm/sec. 


a. 

CG 3140 

SXT Shaft Tach Output 

b. 

CG 3150 

SXT Trunnion Tach Output 

c. 

CG 3160 

SCT Shaft Tach Output 

d. 

CG 3170 

SCT Trunnion Tach Output 

e. 

CG 3117 

SXT Shaft Servo Error in phase 

f. 

CG 3118 

SXT Trunnion Servo Error in phase 

g- 

CG 3145 

SXT Shaft MTR control winding 

h. 

CG 3155 

SXT Trunnion MTR control winding 


6.2.10.6 Push the Optics Hand ControUer to the right, driving the SXT Shaft until Rl 
on the CRT Indicates 4-180*1°. Push the Optics Hand ControUer up, driving 
the SXT Trunnion until R2 on the CRT indicates 4-7 5±1*. 


6.2.10.7 Start the Analog Recorders and set the OPTICS MODE switch on the GIN 
Indicator Control Panel to ZERO. 


FORM NIV. 
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6.2.10.8 Monitor the Analog Recorders until all signals return to null. Stop the 
Analog Recorders. The elapsed time between the initial and final SXT 
Tach output null shall be less than 15 seconds. The peak magnitude of 
the SXT Shaft (CG 3140) and Trunnion (CG 3150) Tach Outputs shall be 
-3.3±1.3V rms. The peak magnitude of the SCT Shaft Tach Output 
(CG 3160) shall be 43.3±1.3V rms. The peaks magnitude of the SCT 
Trunnion Tach Output (CG 3170) shall be 0.85±0.35V rms. The SXT 
SHAFT (CG 3117) and TRUNNION (CG 3118) Servo Error In Phase measure¬ 
ments shall each have a maximum magnitude of 2 VRMS. The peak magni¬ 
tude of the SXT SHAFT (CG 3145) and TRUNNION (CG 3155) MTR Control 
Winding measurements shall be 0.85±0.35 VRMS. 

6.2.10.9 Record Rl and R2 on the CRT. The data displayed shall be as follows: 

a. Rl * 000.00±000.03 

b. R2 * 00.000^00.006 

Record the Telescope Panel Angle Counter Indications. The Shaft Angle 
shall be 0.0*0.11 degrees. The Trunnion Angle shall be 0.0*0.22 degrees. 

8et the OPTICS MODE switch on the GliN Indicator Control Panel to MAN. 

Set the G/N Power Optics switch on the LEB Lighting Control Panel to OFF. 

Insert the universal tool or equivalent into the Trunnion Tool input and 
engage drive mechanism (button out). Verify that the trunnion turns by 
viewing the movement through the SCT eyepiece while turning the tool until 
the TPAC reads +5°. Remove the tool from the trunnion tool input. 

Insert the Universal Tool or equivalent into the Shaft Tool input and engage 
the drive mechanism (button out). Verify that the Shaft turns by viewing the 
movement through the SCT eyepiece while turning the tool so that the shaft 
moves through an angle from 0* to 43'to -afto 0* as Indicated on the shaft 
TPAC. Disengage the shaft drive mechanism (button in) and remove the tool. 

Insert the Universal Tool or equivalent into the Trunnion Tool input. Verify 
that the Trunnion Turns by viewing the movement through the SCT eyepiece 
while turning the tool so that the trunnion moves from 45° to -5* and back to 
zero as indicated on the Trunnion TPAC. Disengage the trunnion drive 
mechanism (button in) and remove the tool. 

OPTICS Coordinate Transformation Control Test 

Set the G/N POWER-OPTICS switch on the LEB to OPTICS. Verify Power 
Supplies. 

NOTE; Proceed with this test if 6.2.3 Operate Power On Test has been 
completed and system operation has not been interrupted. If 
system operation has been interrupted, perform 6.2.5.2, Turn On 
Procedure, before proceeding. 


6.2.10.10 


6.2.10.11 


6.2.10.12 


6.2.10.13 


6.2.10.14 


6.2.11 

6.2.11.1 


PORM Miai-M-a MV. M4 













ND1002348B 


NORTH AMERICAN AVIATION, INC. 
SPACE Md INFORMATION SYSTEMS DIVI8ION 
iaai4 LAKEWOOD BLVO. OOWNEV. CALIFORNIA 

COOE IDENT. NO. 039S3 
1 REVISION LETTER 


6.2.12 

6.2.12.1 

6.2.12.2 


6.2.12.3 ^ 

6.2.12.4 / 


OPTICS FUNCTIONAL TEST-VAB 
Deleted, r 

Set/verify the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Verify the following: 

a. +28 VDC OPTX OPERATE BUS (CG 1530) is 28.8±3 VDC. Record the 
indication on the CRT. 

b. CG 1211 OPTX 28V 800 cps 1% 0 ph not flashing on CRT. 

c. CG 1212 OPTX 800 ops 5% - 90 ph not flashing on CRT. 

Deleted. 

Insure that the Optics control switches on the G6N Indicator Control Panel 
are set as follows: 


a. OPTICS MODE to MAN 

b. CONTROLLER SPEED to LO 

C. CONTROLLER COUPLING to DIRECT 
d. TELESCOPE TRUNNION to SLAVE to SXT 

Set the OPTICS MODE switch to ZERO. After 15 seconds return the switch 
to MAN. 


6.2.12.6 


Resolution Checks 


6.2.12.6.1 Sight through the SCT EYEPIECE. Using the OPTICS CONTROL STICK 
adjust the SCT to obtain the best view of the SCT RESOLUTION CHART held 
In the Optics line of sight. 

6.2.12.6.2 Note the chart contains sets of lines. View each set of lines to determine the 
lowest numbered set in which the resolution between lines (ability to distinguish 
separate lines within a set) can be made. The SCT shall have a resolution of 
at least 3 arc minutes at the center of the field of view. 

6.2.12.7 Slave Telescope Mode Checks 

6.2.12.7.1 Verify/perform OPTICS POWER ON TEST per paragraph 6.2.3.2. 

6.2.12.7.2 Set/Verify following switches on GIN INDICATOR CONTROL PANEL: 

a. TELESCOPE TRUNNION - SLAVE to SXT 

b. CONTROLLER COUPLING - DIRECT 
C. CONTROLLER SPEED - HI 

6.2.12.7.3 Monitor OCDU's by entering VERB 16 NOUN 91 into K-148. Press ENTER. 

6.2.12.7.4 Set OPTICS MODE to MAN. 





6.2.12.7.5 Using the Optics Hand Controller drive the optics until: 


HI « +010.00*001.00 (SHAFT) 

R2 =* +10.000*01.000 (TRUNNION) 

6.2.12.7.6 Verify on the CRT and Optics Panel: 

SHAFT TPAC » R1 ±0.11 DEG 
TRUN TPAC * R2 ±0.22 DEG 

6.2.12.7.7 Set the TELESCOPE TRUNNION on the GO* INDICATOR CONTROL PANEL 
to 0*. 

6.2.12.7.8 Verify: 

SHAFT TPAC ■ R1 *0.11 DEG 
TRUN TPAC * 0.0* *0.22 DEG 

R2 approximately equal to value specified in step 6.2.7.5. 

6.2.12.7.9 Set the TELESCOPE TRUNNION on the GUN INDICATOR CONTROL PANEL 
to OFFSET 25°. 

6.2.12.7.10 Verify on CRT and Optics Panel: 

SHAFT TPAC ■ Rl ±0.11 DEG 
TRUN TPAC = 25° ±0.22 DEG 

R2 approximately equal to value specified in step 6.2.7.5. 

6.2.12.7.11 On the G6N INDICATOR CONTROL PANEL set the TELESCOPE TRUNNION 
to SLAVE to SXT. 

6.2.12.7.12 Verify on CRT and Optics Panel: 

SHAFT TPAC - Rl ±0.11 DEG 
TRUN TPAC - R2 *0.22 DEG 

6.2.12.7.13 On the GN INDICATOR CONTROL PANEL set the OPTICS MODE to ZERO. 
Wait 15 sec. 

6.2.12.7.14 Verify on CRT and OPTICS PANEL: 

Rl * 000.00+000.02, >000.03 
R2 * 00.000+00.006, -00.007* 

SHAFT TPAC = Rl *0.11 DEG 
TRUN TPAC * R2 *0.22 DEG 
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i. 7.15 If Optics testing will not be continued, set the GN POWER-OPTICS switch 
on the LEB Lighting Control Panel to OFF. 

!. 8 SXT Parallelism Tests 

8.1 Obtain Portable Light Assembly and Adapter Assembly. Remove the plug 
from base of SXT Eyepiece and install the Adapter Assembly and Portable 
Light Assembly. Turn on the Light. 

1.8.2 Using the OPTICS CONTROL STICK drive the SXT Trunnion angle to 

85.000° ±5* as indicated on R2 of the DSKY. Set the CONTROLLER 
SPEED to LO and drive the SXT Trunnion to +90.000* ±0.100* as indicated 
on R2 of the DSKY. Insure that the SXT Shaft angle remains at 000.00±0.10 
degrees as indicated by R1 on the DSKY. 

:. 8.3 Sight through the SXT. Two reticle patterns shall be visible. Use the 
OPTICS CONTROL STICK to adjust the SXT Trunnion angle un til the two 
horizontal reticle lines are coincident. Record the Trunnion CDU angle 
displayed in R2. The Trunnion CDU angle shall be 90.000±0.010 degrees. 

• 8.4 Remove the Portable Light Assembly and Adapter Assembly from the base 
of the SXT eyepiece. Replace the SXT eyepiece plug, 

NOTE: If Optics testing will not continue, set the G/N POWER-OPTICS 
switch on the LEB Lighting Control Panel to OFF. 

.9 SXT, CMC FUNCTION CHECK 

. 9.1 Set the OPTICS MODE switch to ZERO. After 15 seconds, return the switch 
MAN. 


:. 9.2 Sight through the SXT. Using the Control Stick align the SXT St LOS with 
Optical Target No. 1. When aligned press the MARK pushbutton. 

• 9.3 Record the value of Rl and R2 displayed on the CRT. 

. 9.4 Sight through the SXT. Using the Control Stick align the SXT St LOS with 

Optical Target No. 2. When aligned press the MARK pushbutton. 

. 9.5 Record the value in Riand R2 on the DSKY. 

. 9.6 Set the OPTICS MODE switch on the G&N Indicator Control Panel to ZERO. 
After 15 seconds set the switch to MAN, then CMC. 

. 9.7 Enter VERB 41, NOUN 91, ENTER into the DSKY. Enter the value for Rl 

from 6.2.12.9.3 into the DSKY and press ENTER. Enter the value for R2 

from 6.2.12.9.3 into the DSKY and press ENTER. 







ND1002348B 


68 


NORTH AMERICAN AVIATION. INC. 
SPACE and INFORMATION SYSTEMS DIVISION 
iaai« lakcwooo blvo . DowNtv California 

CODE IDENT. NO. 03953 


NUMBER 

REVISION LETTER 



Til | [ | | 

PAGE 


6.2.12.9.8 


6.2.12.9.9 


6.2.12.9.10 


6.2.12.9.11 


6.2.12.9. 

6.2.13 

6.2.13.1 


6.2.13.2 


6.2.13.3 


Sight through the SXT. The St LOS should be approximately centered on the 
Optical Target No. 1. Press the MARK pushbutton and record the value in 
Rl and R2 on the DSKY. The difference between these values and the cor¬ 
responding values recorded in 6.2.12.9.3 shall be less than 0.06 degrees 
for the Shaft and 0.02 degrees for the Trunnion. Record the difference. 

Enter VERB 41, NOUN 91, ENTER into the DSKY. Enter the value for Rl 
from 6.2.12.9.5 into the DSKY and press the ENTER pushbutton. Enter 
the value for R2 from 6.2.12.9.5 into the DSKY and press the ENTER 
pushbutton. 

Sight through the SXT. The St LOS should be approximately centered on the 
Optical Target No. 2. Press the MARK pushbutton and record the value in 
Rl and R2 on the DSKY. The difference between these values «nH the cor¬ 
responding values recorded in 6.2.12.9.5 shall be less than 0.06 degrees 
for the Shaft and 0.02 degrees for the Trunnion. Record the difference. 


Set the OPTICS MODE switch to ZERO, 
to MAN. 


After 15 seconds return the switch 


12 If OPTICS testing will not continue, set the GIN Power Optics switch on the 
LEB Lighting Panel to OFF. 

Optic Slew Rate Test 

Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify the following signals on the CRT. 

a. +28 VDC OPTICS OPERATE BUS (CG 1530) Is +29.0±3.0 VDC. 

b. OPTX 28V 800 cps 1% 0® ph not flashing on the CRT 

c. OPTX 28V 800 cps 5% -90° ph not flashing on the CRT 

Set Tracker Switch to OFF. 

Monitor the OCDU's by entering VERB 16 NOUN 55 into K148. Press the 
ENTER pushbutton. Insure RECORD DSKY and RECORD DOWNLINK on 
R-145 are on. 

Set the OPTICS MODE switch on the GIN Indicator Control Panel to ZERO. 
Wait 15 seconds. Set the OPTICS MODE switch on the GIN Indicator Panel 
to MAN. 


NOTE; 


Read and understand step 6.2.13.4 before proceeding. Do not 
hold Control Stick at upper limit more than 10 seconds or exceed 
a trunnion angle of 85*. 


FORM MISI-M-X RCV. »*4 
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Trunnion Slew Rate - HI Speed 


Push and hold the Optics Control Stick to its upper limit. Approximately 2 
seconds later press the MARK pushbutton. Immediately record the DSKY 
display in R2 and R3. Approximately 5 seconds after the first MARK, again 
press the MARK pushbutton, release the control stick, and record the new 
display in R2 and R3. The data displayed is in the following form: 

a. R2 =* ±XX. XXX (Trunnion LOS angle in deg.) 

b. R3 = +XXX. XX (Time in seconds) 

Perform the following calculations: 

NOTE: In performing calculation b. below, and in similar calculations 
throughout this test procedure, the following shall be noted and 
taken into account. It is possible that the second R3 reading 
may be smaller than the first reading. If so, add an overflow 
time value of 163.84 sec. to the second reading and then subtract 
the first reading, in order to obtain A time as the difference of 
the two R3 readings. 

a. Difference between R2 displays -(trun. angle) 

b. Difference between R3 displays -(time) 

c. 

trun^ angle-^ 

time 

The Trunnion slew rate shall be 10.0*2.0 deg/sec. 

Shaft Slew Rate - HI Speed 

Set the OPTICS MODE switch to ZERO. Wait 15 seconds. Set the OPTICS 
MODE switch to MAN. 

NOTE: Read and understand step 6.2.13.7 before proceeding. Do not 
hold Control Stick at right limit for more than 10 seconds or 
exceed a shaft angle of 250*. 

Push and hold the Optics Control stick to its right limit. Approximately 
2 seconds later press the MARK pushbutton. Immediately record the DSKY 
display in Rl and R3. Approximately 5 seconds after the first MARK, again 
press the MARK pushbutton, release the control stick, and record the new 
display in Rl and R3. The data displayed is in the following form: 


Rl - ±XXX.XX (Shaft angle in deg.) 
R3 * +XXX. XX (Time in seconds) 
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6.2.13.8 


Perform the following calculations 


a. Difference between Rl displays * -—-—(shaft angle) 

b. Difference between R3 displays --(time) 

c - _ahaft angle --deg/sec 

time 

The Shaft Slew Rate shall be 19.5±3.9 deg/sec. 

Trunnion Slew Rate - MED Speed 

6.2.13.9 Set the OPTICS MODE switch to zero. Wait 15 seconds. Set the OPTICS 
MODE switch to MAN. Set the CONTROLLER SPEED switch to MED. 

NOTE: Read and understand 6.2.13.10 before proceeding. Do not 
hold control stick at upper limit for more than 20 seconds. 

6.2.13.10 Push and hold the Optics Control Stick to its upper limit. Approximately 

2 seconds later press the MARK pushbutton. Immediately record the DSKY 
display in R2 and R3. Approximately 10 seconds after the first MARK, 
again press the MARK pushbutton, release the control stick, and record 
the new display in R2 and R3. The data displayed is in the following form: 


6.2.13.11 


a. 

b. 

c. 


R2 » +XX.XXX (Trunnion LOS Angle in degrees) 
R3 * +XXX. XX (Time in seconds) 


Trunnion angle 
Time 


■deg/sec 


The Trunnion slew rate shall be 1.040.2 deg/sec. 

Shaft Slew Rate - MED Speed 

Set the OPTICS MODE switch to ZERO. Wait 15 seconds. Set the OPTICS 
MODE switch to MAN. 

NOTE: Read and understand 6.2.13.12 before proceeding. Do not hold 
control stick at right limit for more than 20 seconds. 


6.2.13.12 Push and hold the Optics‘Control Stick to its right limit. Approximately 
2 seconds later press the MARK pushbutton. Immediately record the 
DSKY display in Rl and R3. Approximately 10 seconds after the first 
MARK, again press the MARK pushbutton, release the control stick, and 
record the new display in Rl and R3. The data displayed is in the following 
form: 


a. Rl =» +XXX. XX (Shaft Angle in degrees) 

b. R3 ■ +XXX. XX (Time in seconds) 


FORM MIM-M-I MV. M4 
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6.2.13.13 Perform the following calculations 


*• Difference between R1 display® - _ ( Shaft Angle) 

b. Difference between R3 displays ■ ( Time) 

c. — — — — — 


c. 

Shaft Angle , , 

- BST' ■ deg/sec 

The SLaft Slew Rate shall be 2.0 + 0.4 deg/sec. 

Trunnion Slew Rate - LO speed 

6.2.13.14 set the OPTICS MODE switch to ZERO. Wait 15 seconds. Set the 

OPTICS MODE switch to MAH. Set the CONTROIIER SPEED switch to LO. 


BOTE: Read and understand 6.2.13.15 before proceeding. 

Do nothold control stick at upper limit for more 
than 30 seconds. 

6*2.13«l5 Push and hold the Optics Control stick to its upper limit. 

Approximately 2 seconds later press the MARK pushbutton. Ismedlately 
record the DSKY display In R2 and R3. Approximately 10 seconds after 
the first MARK*, again press the MARK posfabutton, . release the control stick, 
mnd^fapord the new display hiBHandB3. The datadisplayed Is Inti* followli* 

a. R2-+XX.XXX (Trunnion LOS Angle In degrees) 

b. R3- * XXX. XX (Time in seconds) 

6.2.13.16 Perform the following calculations 


a. Difference between R2 displays - XX.XXX ( Trunnion Angle) 

b. Difference between R3 displays - XXX.XX ( Time) 

—EFSFiSSL W 8 « _ . _ _ deg/sec 


The Trunnion Slew Rate shall be 0.10 + 0.02 deg/sec. 

Shaft Slew Rate - LO ££>eed 

6.2.13.17 Set the OPTICS MODE switch to. ZERO. Wait 15 seconds. Set the 
OPTICS MODE switch to MAH. 


BOTE: Read and understand 6.2.13. ip''before proceeding. Dot 
hot he lflJ control stick at right limit for. more than 20 
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6.2.13.19 Push and hold the Optica Control stick to its right limit. 

Approximately 2 seconds later press the HARK pushbutton. 
Xmnediately record the DSKT display in PI and R3. Approximately 
10 seconds after the first MARK, again press the MARK pushbutton, 
release the control stick, and record the new display in Rl and R3, The 
data displayed is in the following form: 

a. Rl* +XXX.XX fShaft Angle in degrees) 

b. R3*+XXX.XX (Time in seconds) 

6.2.13.1R Perform the following e simiiEtimm 

a. Difference between Rl displays + 

b. Difference between R3 displays - 

- 55 ..^ ' - •— deg /“° 




Shaft Angle) 
Time) 


The Shaft Slew Rate shall he 0.20 ♦ 0.04 deg/sec. 

6.2.13.20 If OPTICS testing will not continue; set the €j/N Power-Option awitchon the 
LEB Lighting Control Panel to OFF. 


I Mtat-M-l EIV 
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6.2.14.4.10.1 


6.2.14.4.10.2 


6.2.14.5 

6.2.14.5.1 


6.2.14.5.2 


6.2.14.5.3 


6.2.14.5.4 


6.2.14.5.5 


6.2.14.5.6 


6.2.14.5.7 


6.2.14.5.8 

6.2.14.5.9 


6.2.14.5.10 


6.2.14.5.10.1 


The Inner gimbal stabilization loop response time shall be less 
than 0.1 second. 

The maximum number of overshoots on the IGA Servo Error signals 
shall be three. 

Middle Gimbal Response Test. 

Enter code 2028000000 into C-START MODULE 4A1-A5-C156. Press the 
XEQ/SEAL pushbutton to call up CG 2147 MGA SERVO ERROR on 4Al-A3-CHI. 

Enter VERB 4l NOUN 20 into Kl48. Press ENTER. 

Enter +00000 into Kl48 three times. Press ENTER after each entry. 
Wait 30 seconds. 

Enter VERB 42 into Kl48. Press ENTER. 

Enter +00000 into Kl48 three times. Press ENTER after each entry. 
Wait 90 seconds. 

Enter 0100 into 4 a 2-A6-R155* The top part of switch shall be 
illuminated. Insure that no other function switches on 4A2-A6-R155 
are illuminated. 

Press XEQ/SEAL pushbutton on 4A2-A6-R155 to. enter a DC step into 
the MG Stabilization Loop. 

CAUTION: If the transient caused by the step input does not die 
within 15 seconds, remove the IMU OPERATE power by setting the G/N 
POWER IMU switch on the LEB Lighting Control Panel to OFF. 

Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/sec. 

Biter 0000 into 4A2 -a 6-R155. Hie top part of the switch shall be 
extinguished. Insure that no other function switches on 4A2-A6-R155 
are illuminated. Start analog recorder. Press XEQ/SEAL pushbutton 
to remove the step input to the MG stabilization loop. 

After the transients have died out, stop the analog recorder. 

Record the loop response time by measuring the time interval 
between removing the step (initial disturbance) and the settling 
of the error signal to a value equal to ±5^ of the original step 
amplitude. In addition, record the total number of overshoots. 

Hie middle gimbal stabilization loop response time shall be less 
than 0.1 second. 


6.2.14.5.10.2 Hie maximum number of overshoots on the MGA Servo Error signals 
shall be three. 
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6.2.14.6 

6.2.14.6.1 

6.2.14.6.2 

6.2.14.6.3 

6.2.14.6.4 

6.2.14.6.5 

6.2.14.6.6 

6.2.14.6.7 


6.2.14.6.8 

6.2.14.6.9 


6.2.14.6.10 


6.2.14.6.10.1 


Outer Gimbal Response Test. 

Enter code 2026000000 in C- START Module 4A1-A5-C156. Press 
XEQ/SEAL Pushbutton to call up 0G 2177 OGA SERVO ERROR on 
4Al-A3-CHI. 

Enter VERB 4l NOUN 20 into Kl48. Press ENTER. 

Biter +00000 into Kl48 three tines. Press ENTER after each entry. 
Vait 30 seconds. 

Enter VERB 42 into Kl48. Press EWTH? pushbutton. 

Enter +00000 intc Kl48 three times. Press ENTER after each entry. 
Wait 90 seconds. J 

Enter 0010 into 4A2-A6-R155. The top half of the switch shall be 
illuminated. Insure that no other function switches on 4A2-A6-R155 
are illuminated. 

Press XEQ/SEAL pushbutton on 4A2-A6-R155 to enter a DC sten into 
the OG Stabilization Loops. 

NOTE: If the transient caused by the step input does not die out 

within 15 seconds, remove the IMU OPERATE power by setting the G/N 
POWER IMU switch on the USB Lighting Control Panel to OFF. 

Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/sec. 

Enter 0000 into 4A2-A6-R155. The top half of the switch shall be 
extinguished. Insure that no other function switches on 4A2-A6-155 
are illuminated. Start analog recorder. Press the XEQ/SEAL 
pushbutton to remove the step input to the OG Stabilisation Loop. 

After the transients have died out, stop the analog recorder. Record 
the loop response time by measuring the time interval between 
removing the step (initial disturbance) and the settling of the 
error signal to a value equal to ± 5 * of the original step amplituda. 
In addition, record the total number of overshoots. 

The outer gimbal stabilization loop response time shall be less 
than 0.1 second. 


6.2.14.6.10.2 The maximum number of overshoots on the OGA Servo Error Signals 
shall be three. 


6.2.14.7 Biter VERB 40 NOUN 20 into 10.48. Press the ENTER pushbutton. 

6.2.14.7.1 Enter VERB 4l NOUN 20 into Kl48. Press the ENTER pushbutton. • 


FORM Mill —H—i 
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If the values displayed In Rl and R2 are correct, proceed with test, if not 
perform the following sequence: 

a. To correct Rl, on the K-Start enter VERB 21, press ENTER push¬ 
button, ±xxx.xx, press ENTER (±xxx.xx is correct nav. base azimuth). 

b. To correct R2, on the K-Start enter VERB 22, press ENTER pushbutton, 
*xx. xxx, press ENTER (obtain correct site latitude from Table I). 

Verify that the values in Rl and R2 are correct. 

. _ TABLE I _. 

I SITE | LATITUDE | 


NAA 

MSC 

KSC MSO 
KSC VAB 
KSC PAD 39 


+33.921 
+29.556 
+28.523 
+28.585 
+28.607 


On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 97 shall flash) 

+00001 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during next step or PROG 
ALARM is on, enter VERB 36 ENTR and repeat steps 6.2.15.4 
through 6.2.15.8. 

In approximately 160 seconds VERB 06 NOUN 98 shall flash. Read and 
record from CRT DSKY Row 1 (+X IR1G Scale Factor error in part per 
million, Position +00001). 

On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 97 shall flash) 

+00002 ENTR 


NOTE : If PROG lamp changes from 07 to 00 during next step or PROG 
ALARM lamp is on, enter VERB 36 ENTR and repeat steps 
6.2.15.4 through 6.2.15.7 and 6.2.15.10. 

In approximately 160 seconds VERB 06 NOUN 98 shall flash. Read and 
record from CRT DSKY Row 1 (+Y 1R1G Scale Factor Error in parts per 
million Position +00002). 


FORM Mlll-H-I RBV. »-*4 
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6.2.15.12 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 97 shall flash) 
+00003 ENTR 


NOTE: If PROG lamp changes from 07 to 00 during the next step, or 
, PROG ALARM lamp is ON, enter VERB 36 ENTR and repeat 
steps 6.2.15.4 through 6.2.15.7 and 6.2.15.12. 

6.2.15.13 In approximately 160 seconds VERB 06 NOUN 98 shall flash. Read and 
record from CRT DSKY Row 1 (-Z IRIG Scale Factor error in parts per 
million. Position +00003). 

6.2.15.14 On K-148 enter the following sequence: 


VERB 33 ENTR (VERB 21 NOUN 97 shall flash) 

-00001 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during the next step, or 
PROG ALARM lamp is on, enter VERB 38 ENTR and repeat 
steps 6.2.15.4 through 6.2.15.7 and 6.2.15.14. 

6.2.15.15 In approximately 160 seconds, VERB 07 NOUN 98 shall flash. Read and 
record from CRT DSKY Row (-X IRIG Scale Factor error in parts per 
million, Position -00001). 

6.2.15.16 On K-148 enter the following sequence: 


VERB 33 ENTR (VERB 21 NOUN 97 shall flash) 
-00002 ENTR 


NOTE: If PROG lamp changes from 07 to 00 during the next step, or 
PROG ALARM lamp is ON, enter VERB 36 E NTR and repeat 
steps 6.2.15.4 through 6.2.15.7 and 6.2.15.16. 

6.2.15.17 In approximately 160 seconds, VERB 06 NOUN 98 shall flash. Read and 
record from CRT DSKY Row 1 (-Y IRIG Scale Factor error in parts per 
million, Position-00002). 

6.2.15.18 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 97 shall flash) 

-00003 ENTR 


NOTE: If PROG lamp changes from 07 to 00 during the next step on 
PROG ALARM is ON, enter VERB 36 ENTR and repeat steps 
6.2.15.4 through 6.2.15.7 and 6.2.15.18. 


FORM M1SI-M-I RIV. 
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6.2.15.19 

In approximately 160 seconds, VERB 06 NOUN 98 shall flash. Read and 
record from CRT DSKY Row 1 (+Z IRIG Scale Factor error In parts per 
million, Position -00003). 

6.2.15.20 

Repeat steps 6.2.15.8 through 6.2.15.19 twice to obtain second and third 
set of data. 

6.2.15.21 

Terminate this test by entering in K-148: VERB 34 ENTER 

6.2.15.22 

The average of the three readings of Scale Factor Error for the 6 positions 
shall be 0±1750 PPM. 

6.2.15.23 

After completion of all test numbers, stop the analog recorders. 

6.2.15.24 

Enter VERB 40 NOUN 20, ENTER into K148. 

6.2.15.25 

Enter the following into K148: 


a. VERB 41 NOUN 20, ENTER 

b. 400000, ENTER 

c. 400000, ENTER 

d. 400000, ENTER 

6.2.16 

IMU Performance Test 

6.2.16.1 

Proceed with this test if the Operate Power On Test of 0.2.3 or the Turn On 
Procedure of 6.2.5.2 has been completed and system operation has not been 
Interrupted. If the system operation has been interrupted, perform Turn 

On Procedure of 6.2.5.2 before proceeding with th«» test. 

6.2.16.2 

Enter VERB 01 NOUN 10 into K148. Press the ENTER pushbutton. Enter 
00003 into K148. Press the ENTER pushbutton. Record Rl « AAAAA and 
the time of day. 

6.2.16.3 

Enter VERB 21 NOUN 02 into K148. Press the ENTER pushbutton. Enter 
01300 into K148. Press ENTER. Enter AAAAA into K148. Press ENTER. 

6.2.16.4 

Enter VERB 06 NOUN 02 into K148. Press ENTER. Enter 01300 into 

K148. Press ENTER, Record Rl ■ BBBBB. 

6.2.16.5 

Perform the following calculations: 


a * ~ (BBBBB) X 5.12 = CCCC. C (hrs. in high order scaler channel 3) 
3600 ' 

b. 23.3 - CCC. C * DDDDD Hrs. 

FORM Mlll-N-I MV. 1 

c. Add DDDDD to time of day recorded in step l. 
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Do NOT enter any of the PIPA scale factor tests within -0.2 hours of the 
time of day calculated in step 6.2.16.5. c. This is the time at which the 
high order scaler, channel 3, will overflow. If a PIPA scale factor test 
is being performed at this time, unacceptable test results will occur. 

6.2.16.6 Verify that the IMU Operate Power has been applied for at least one hour. 

6.2.16.7 Test Initiation. 

6.2.16.7.1 Enter the following into the K-Start: 

a. VERB 01 NOUN 01, ENTER 

b. 00362, ENTER 
Record R1 * XXXXX 

6.2.16.7.2 Enter the following into the K-Start: 

a. VERB 21 NOUN 01, ENTER 

b. 00362, ENTER 

c. XXXXY', ENTER where Y* is determined from Table XI and XXXX is 
that recorded in 6.2.16.7.1 

TABLE XI 


Y (from 6.2.16.7.1* 0 ] 

2 

14 5 1 

7 

Y* 2 : 

i 2 ; 

1 6 7 ( 

> 7 


6.2.16.7.3 

6.2.16.7.4 

6.2.16.7.5 

6.2.16.7.6 


Enter VERB 92 into K148. Press the ENTER pushbutton. 

Enter 00001 into K148. Press the ENTER pushbutton. 

On the CRT, DSKY display verify Rl (Navigation Base Azimuth) and R2 
(Site Latitude) are correct. 

If values for Rl and R2 are correct, proceed to next step. If values for 
Rl and R2 are incorrect, enter the following sequence into K-146; 

VERB 24 ENTR 

±XXX. XX ENTR (Correct navigation base azimuth *0.50 deg) 

±XX. XXX ENTR (Correct site latitude from Table XX) 

Verify values in Rl and R2 are correct. 


TABLE XX 


LOCATION 

NAA 

MSC 

KSC-MSO 

KSC-VAB 

KSC-PAD 


LATITUDE 

+33.921 
+29.556 
+28.523 
+28.585 
+28.607 


FORM MISI-M-i MV. I 
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6.2.16.7.7 On K-148 enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 98 shall flash 


6.2.16.7.8 


6.2.16.7.9 


On CRT, DSKY display, verify R1 = +00900 (Time), 

R2 * +00000 (Test Index No.) and R3 * +00001 (Test Position). 

If values for Rl, R2 and R3 are correct, proceed to next step. If 
values for Rl, R2 and R3 are incorrect, enter the following sequence 
into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00001 ENTR (Test Position Entry) 

On K-148 enter the following sequence: 

VERB 33 ENTR 


6.2.16.7.10 In approximately 17 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2 (+NBDY) Position +00001. 

6.2.16.7.11 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.12 In approximately 90 secs, VERB 06 NOUN 98 shall flash. From the CRT, 
record Rl and R2 (+X PIPAS) Position +00001. Row 1 is whole part, Row 
2 is fractional part. Units are cm/sec 2 . 

6.2.16.7.13 On K-148 • nter the following sequence: 


VERB 34 
VERB 06 


ENTR 

NOUN 98 shall flash 


6.2.16.7.14 On CRT DSKY displays, verify Rl * +00900, R2 * +00000, and R3 * +00002. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00002 ENTR (Test Position Entry) 

6.2.16.7.15 On K-148 enter the following sequence; 

VERB 33 ENTR 
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6.2.16.7.16 In approximately 17 minutes VERB 06 NOUN 98 shall Hash. From the 
CRT DSKY display, record R2 (+NBDZ) position +00002. 

6.2.16.7.17 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.18 In approximately 90 secs. VERB 06 NOUN 98 shall flash. From the CRT, 
record Rl and R2 (-X PIPAG) Position +00002. 

6.2.16.7.19 On K-148 enter the following sequence: 


VERB 21 

NOUN 01 

ENTR 

00407 


ENTR 

77757 


ENTR 

VERB 21 

NOUN 01 

ENTR 

00411 


ENTR 

00020 


ENTR 

VERB 33 


ENTR 


6.2.16.7.20 In approximately 67 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2 (-NBDX + ADIAX) Pos. +00002. Record 
CRT CDU gimbal angle indications and time. 

6.2.16.7.21 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.7.22 On CRT, DSKY display, verify Rl * +00900, R2 « +00000, and R3 * +00003. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00003 ENTR (Test Position Entry) 

6.2.16.7.23 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.24 In approximately 17 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2 (-NBDX) Position +00003. 

6.2.16.7.25 On K-148 enter the following sequence: 

VERB 33 ENTR 


FORM MtSI-M-i MV. 
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6.2.16.7.26 In approximately 90 secs. VERB 06 NOUN 98 shall flash. From the CRT 
DSKY display, record Rl and R2 (+Z PIPAG) Position +00003. 

6.2.16.7.27 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.7.28 On the CRT, DSKY display verify Rl * +00900, R2 * 00000, and R3 - +00004. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00004 ENTR (Test Position Entry) 

6.2.16.7.29 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.30 In approximately 17 minutes, VERB 06 NOUN 98 shall flash. From the CRT 
DSKY display, record R2 (+NBDY + ADSRAY) Position +00004. 

6.2.16.7.31 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.32 In approximately 90 secs, VERB 06 NOUN 98 shall flash. From the CRT 
DSKY display, record Rl and R2 (-Z PIPAG) Position +00004. 

6.2.16.7.33 On K-148 enter the following sequence: 


VERB 21 

NOUN 01 

ENTR 

00405 


ENTR 

00020 


ENTR 

VERB 21 

NOUN 01 

ENTR 

00407 


ENTR 

77757 


ENTR 

VERB 33 


ENTR 


6.2.16.7.34 In approximately 67 minutes VERB 06 NOUN 98 shall flash. From the CRT 
DSKY display record R2 (+NBDZ + ADIAZ) Position +00004. Record CRT 
CDU gimbal angle indications and time. 


FORM Mlll-H-I NCV. 4*44 
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6.2.16.7.35 On K-148 enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.7.36 From the CRT DSKY display, verify R1 » 400900, R2 ■ 400000 and R3 * 400005 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

400900 ENTR (Test Time in Seconds) 

400000 ENTR (Test Index Number) 

400005 ENTR (Test Position Entry) 

6.2.16.7.37 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.38 The PROG alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 
The PROG alarm shall extinguish. 

6.2.16.7.39 In approximately 90 secs, VERB 06 NOUN 98 shall flash. From the CRT 
DSKY display, record Rl and R2 (+Y PIPAG) Position 400005. 

6.2.16.7.40 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.7.41 On the CRT DSKY display, verify Rl ■ 400900, R2 * 400000 and R3 * 400006. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2, and R3 are incorrect, enter the following sequence into K-148. 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

400000 ENTR (Test Index Number) 

+00006 ENTR (Test Position Entry) 

6.2.16.7.42 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.43 The PROG Alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 
The PROG alarm lamp shall extinguish. 

6.2.16.7.44 In approximately 90 secs. VERB 06 NOUN 98 shall flash. From the CRT 
DSKY display, record Rl and R2. (-Y PIPAG) Position +00006. 


FORM Mtll-M-I RKV. 
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6.2.16.7.45 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.7.46 On the CRT DSKY display, verify Rl - -K)0900, R2 ■ 400000 and R3 * +00007. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2, and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00007 ENTR (Test Position Entry) 

6.2.16.7.47 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.48 In approximately 17 minutes VERB 06 NOUN 98 shall flash. From the CRT 
DSKY display, record R2 (+.707 ADSRAX-NBDX) Position +00007. 

6.2.16.7.49 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.7.50 On the CRT DSKY display, verify Rl * +00900, R2 * +00000, and R3 - +00008. 

6.2.16.7.51 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.52 In approximately 17 minutes VERB 06 NOUN 98 shall flash. From the CRT 
DSKY display, record R2 £.707 (NBDZ + NBDY) +.05 (ADIAZ - ADIAY) 

+0.5 (ADSRAY + ADSRA^J . Position+00008. 

6.2.16.7.53 On K-148 enter the following; 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.7.54 On the CRT DSKY display, verify Rl - +00900, R2 = +00000, and R3 * +00009. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values for 
Rl, R2 and R3 are incorrect, enter the following sequence into K-148* 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

_+00009 ENTR (Test Position Entry) 
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On K-148 enter the following sequence: 

VERB 33 ENTR 

fa approximately 17 minutes VERB 06 NOUN 98 shall flash. From the CRT 
DSKY display, record R2 (-NBDZ + .707 ADSRAZ) Position +00009. 

On K-148 enter the following sequence: 


VERB 34 
VERB 06 


ENTR 

NOUN 98 shall flash 


On the CRT DSKY display, verify R1 * +00900; R2 » +00000, and R3 - 400010. 


If values for Rl, R2, and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00010 ENTR (Test Position Entry) 

6.2.16.7.59 On K-148 enter the following sequence^ 

VERB 33 ENTR 

6.2.16.7.60 In approximately 12 minutes VERB 06 NOUN 98 shall flash. From the CRT 
DSKY display record R2 (7707 (NBDY - NBDX) +.5 (ADJAY - ADIAX) +.5 
ADSRAZ] Position +00010. 

6.2.16.7.61 Terminate this test by entering in K-148 the following: 

VERB 36 ENTR 

6.2.16.7.62 On K-148 enter the following sequence: 


VERB 41 NOUN 20 ENTR 
+00000 . ENTR 

+00000 ENTR 

+00000 ENTR 


6.2.16.8 Deleted 

6.2.16.9 Deleted 


6.2.16.10 


Calculations 
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TABLE XXI 



Position No. as 
Displayed in R3 

400001 

400002 

400003 

400004 


400005 

400006 

400007 


Quantity Being Measured 

4NBDY 
+X PIPA Q 

4NBDZ 
-X PIPA Q 
-NBDX 4 ADIAX 

-NBDX 
+Z PIPA G 

4NBDY 4 ADSRAY 
-Z PIPA G 
+NBDZ 4 ADIAZ 

4Y PIPA G 
-Y PIPA G 

-NBDX 4 .707 ADSRAX 


+00008 .707 (NBDZ - NBDY) 4.6 

(ADIAZ - ADLAY) 

4.5 (ADSRAY 4 ADSRAZ) 

+00009 -NBDZ 4.707 ADSRAZ 

+00010 .707 (NBDY - NBDX) 4.5 (ADLAY - 

ADIAX) 4.5 (ADSRAX) 
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Measured Values 





Line 

Position No. 

Step No. 

Parameter Recorded Value 

.1 

1 

+00001 

6.2.16.7.10 

+NBDY 

R2 

.2 

2 

+00001 

6.2.16.7.12 

+XPEPAG 

Rl • R2 

.3 

3 

+00002 

6.2.16.7.16 

+NBDZ 

R2 

.4 

4 

+00002 

6.2.16.7.18 

-X PIPAG 

Rl • R2 

.5 

5 

+00002 

6.2.16.7.20 

-NBDX + ADIAX 

R2 

.6 

6 

+00003 

6.2.16. V. 24 

-NBDX 

R2 

.7 

7 

+00003 

6.2.16.7.26 

+ZPIPAG 

Rl ' R2 

.8 

8 

+00004 

6.2.16.7.30 

+NBDY + ADSRAY 

R2 

.8 

9 

+00004 

6.2.16.7.32 

-Z PIP AG 

RL • R2 

.10 

10 

+00004 

6.2.16.7.34 

+NBDZ + ADIAZ 

R2 

.11 

11 

+00005 

6.2.16.7.39 

+YPIPAG 

Rl * R2 

.12 

12 

+00006 

6.2.16.7.44 

-YPIPAG 

RL • R2 


13 

+00007 

6.2.16.7.48 

-NBDX + . 707 ADSRAX 

R2 

.14 

14 

+00008 

6.2.16.7.52 

.707 (-NBDZ-NBDY) 

+.5 (ADIAX-ADLAY) 

+.5 (ADSRAY+ ADSRAZ) 

R2 

.18 

15 

+00009 

6.2.16.7.56 

-NBDZ + .707 ADSRAZ 

R2 

.16 

16 

+00010 

6.2.16.7.60 

.707 (NBDY - NBDX) 

+.5 (ADLAY - ADIAX) 

+.5 ADSRAX 

R2 
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Obtain data from the third last historical IRIG and PIPA test and 
complete Table X^. 


TABLE X 1-3 


Parameter 


NBDX 


NBDY 


NBDZ 


ADSRAX 


ADSRAY 


ADSRAZ 


ADIAX 


ADIAY 


ADIAZ 


X PIPA S.F. Error 


Y PIPA S.F. Error 


Z PIPA S.F. Error 
X PIPA Bias 


Y PIPA Bias 


Uhits 


meru 


meru 

meru/g 

meru/g 

meru/g 

meru/g 

meru/g 

meru/g 


PPM 


PPM 


PPM 


cm/sec 


cm/sec 


cm/sec 


Recorded Value 


Z PIPA Bias 
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6.2.16.10.5 Compute the PIPA Scale Factor error in parts per million from the 
values recorded in 6.2.16.10.1 and record in Table X^. 




- 2 local a 



a. 

PIPA S.F. Error ■ | 

+PIPAG - (PIPAG) 

-l.oooooo -j 

io 6 

b. 

X PIPA S.F. Error » 

r 2 local K 

Lllne 2 - line 4 

...ie 

-1.000000 

]io 6 


Y PIPA S.F. Error - 

r2 local a 

-1.000000 


c. 

Inline 11 - line 12 

]“ 6 

d. 

Z PIPA S.F. Error ■ 

fz local « 

1 line 7 - line 9 „ 

-1.000000 

l * 


ftie PIPA S.F. Error shall not exceed ±2000 PPM 

TABLE XXII Local Gravity values 
location Local Gravity (cm/sec 2 ) 


NAA 

979.56 

MSC 

979.29 

KSC 

979.24 


6.2.16.10.6 Confute the PIPA Bias in cm/sec 2 from the values recorded in 6.2.16.10.1 
and record in Table X^ 

a. PIPA Bias - +PIPAG + (-PIPAG) 

2 

b. X PIPA Bias * line 2 + line 4 

-5- 

c. Y PIPA Bias - line 11 + line 12 

5 

d. Z PIPA Bias - line 7 - line 9 

2 

The PIPA Bias shall not exceed ±2.28 cm/sec 2 . 

6.2.16.10.7 Calculate NBD, ADSRA, and ADIA from the values recorded in 6.2.16.10.1 
and record in Thble X^ 

a. NBDX - - (line 6) - 
NBDX - - (line 1 * 

NBDZ - line 3 - 

NBD shall not exceed ± 15 meru. 
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6.2.16.10.7 (continued) 

b. ADSRAX - (line 13- line 6) - 

.707 

AD 6 RAY - line 8 - line 1 

ADSRAZ » line 15 + line 3 
T707 

ADSRA shall not exceed t 40 meru/g. 


c. ADIAX * line 5 - line 6 

ADIAY - line l 6 - .707 (NBDY-NBDX) -.5 (ADSRAX - ADIAX) 

ADIAZ - line 10 - line 3 


6.2.16.10.8 


ADIA 8 ha11 not exceed t 100 meru/g 

Perform the folloving calculations for each term in Table X., »nd 
record the results in Table D. 1 

“i- | x i-i* x i I 

% 


| x i-i* x i 


+' X - X 
A i -2 A i -1 


D 3- 


X i-2 - X i-1 


i-3 i -2 

* Data point Just obtained 
X i-i * last hi8torical data point 
X ^_2 * second last historical data point 


X - X 
i -1 i 


i-3 

NOTE: II calculations begin with the first data point after ISS Pre 

Vib; Ejj calculations begin with the second data point after 
ISS Pre-Vib; Dk calculations begin with the third data point 
after Pre-Vib. 
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TABLE D 


PARAMETER 

UNITS 

“l 

MAX. 

% 

MAX. 

D 3 

MAX. 

NBDX 

meru 


6 


9 


11 

NBDY 

meru 


6 


9 


11 

NBDZ 

meru 


6 


9 


11 

ADSRAX 

raeru/g 


14 


21 


25 

ADSRAY 

meru/g 


14 


21 


25 

ADSRAZ 

meru/g 


14 


21 


25 

ADIAX 

raeru/g 


17 


33 


4o 

ADIAY 

meru/g 


17 


33 


4o 

ADIAZ 

raeru/g 


17 


33 


4o 

X P1PA S.F. Error 

PPM 


400 


500 


600 

Y PIPA S.F. Error 

PPM 


400 


500 


600 

Z PIPA S.F. Error 

PPM 


400 


500 


600 

X PIPA Bias 

cm/sec 2 


0.5 


0.7 


0.9 

Y PIPA Bias 



0.5 


0.7 


0.9 

Z PIPA Bias 

cm/sec 2 


0.5 


0.7 


0.9 


6.2.16.10.9 Failure to meet the above criteria shall result in retest according 
to 5.4.2. 
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2.17 SXT-NB-Fine Alignment Test 

2.17.1 Perform Master Initialization 6.2.5.3 before proceeding. 

2. 17.2 The G6N shall have had OPERATE power applied for a m inimum of 1 hour. 

!. 17.3 Set the G/N POWER-OPTICS switch to OPTICS. Verify that +28 VDC 

OPTICS OPERATE BUS (CG 1530) is +28.0±3.0 VDC. Verify that th** 

OPTX 28V 800 cpe 1% 0° ph (CG 1211) and OPTX 28V 800 cps 5% -90° ph 
(CG 1212) are not flashing on the CRT. 

5.17.4 Enter VERB 01 NOUN 10 into K-148. Press the ENTER pushbutton. 

Enter 00003 into K-148. Press the ENTER pushbutton. Record R1 - AAAAA. 

If the recorded value is within any of the sets of limits given in Table I 
proceed with the test. If the recorded value is NOT within any of the sets 
of limits wait 30 minutes and then repeat this step. 


MIN VALUE 

TABLE 1 

MAX 1 

00000 

AAAAA 

03242 

04000 

AAAAA 

07242 

10000 

AAAAA 

13242 

14000 

AAAAA 

17242 

20000 

AAAAA 

23242 

24000 

AAAAA 

27242 

30000 

AAAAA 

33242 

34000 

AAAAA 

37242 


. 17.5 On the G&N Indicator Control Panel set the following switches to the position 

indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to LO 

d. OPTICS MODE to ZERO 

.17.6 Enter the following into the DSKY: 

a. VERB 01 NOUN 01, ENTER 

b. 00362, ENTER 

Record R1 * XXXXX 


L 


ISt-M-l RIV. Ml 
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rTTT'l I I 


6.2.17.7 


6.2.17.8 


6.2.17.9 


6.2.17.10 


6.2.17.11 


Enter the following into the DSKY: 


b. 

c. 


VERB 21 NOUN 01, ENTER 
00362, ENTER 

XXXXY', ENTER where Y* is determined by Table n and XXXX 
is that recorded above. 

TABLE R 


Y (from 6.2.17.8) 

0 

1 

2 

0 

4 

0 

6 

p[ 


Y' 

_2 

A 

_2_ 

s 

6_ 

a 

_6_ 

m 



Initiate the test by entering the following sequence into the LEB DSKY. 

a. VERB 92, ENTER 

b. 00003, ENTER 

Observe VERB 06 NOUN 41 flashing on the DSKY. The following data is 
displayed in Rl and R2 on the DSKY. 

a. Rl * +13500 


R2 * +xx« xxx (Site Latitude from Table I) 


TABLE I 

SITE 

LATITUDE 

NAA 

+33.921 

MSC 

+29.556 

KSC MSO 

+28.523 

KSC VAB 

+28.585 

KSC PAD 39 

+28. 607 


If the data displayed is correct enter VERB 33 ENTER into the DSKY. If 
the value displayed is other than +13500 in Rl and the correct Site Latitude 
in R2, correct the data by entering the following sequence into the DSKY. 

a. VERB 21, ENTER . 

b. +13500, ENTER 

c. VERB 22, ENTER 

d. +xx. xxx, ENTER (+xx. xxx =• Site Latitude from Table I) 

e. VERB 33, ENTER 

Observe VERB 25 NOUN 97 flashing on the DSKY. Enter the following 
sequence into the DSKY. 

a. +00001, ENTER (Position Number) 

b. +00000, ENTER 
C. +00001, ENTER 


L 


1 


FORM M 111 —H— t RBV. M 4 
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Observe VERB 06 NOUN 41 flashing on the DSKY. The following data 
shall be displayed in Rl, R2 and R3. 

a. Rl - +xxx. xx (Y nb Azimuth) 

b. R2 » ±xx. xxx (Y nb Elevation) 

c. R3 * 00001 

If the data displayed is correct enter VERB 33 ENTER into the DSKY. If 
Rl and R2 do not contain the correct Ynb azimuth and elevation, correct 
the data by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +xxx.xx±002.00 degrees, ENTER (Ynb Azimuth) 

c. +xx.xxx±02.000 degrees, ENTER (Y N g Elevation) 

d. VERB 33, ENTER 

Observe VERB 06 NOUN 41 flashing on the DSKY. The following data shall 
be displayed in Rl, R2 and R3. 

a. Rl a +xxx.xx (Z NB Azimuth) 

b. R 2 a ±xx. xxx (Z NB Elevation) 

c. R3 a 00002 

If the data displayed is correct enter VERB 33 ENTER into the DSKY. If 
Rl and R2 do not contain the correct Znb azimuth and elevation, correct 
the data by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +xxx. xx±002.00 degrees, ENTER (Z N g Azimuth) 

c. +xx. xxx±02.000 degrees, ENTER (Z NB Elevation) 

d. VERB 33, ENTER 

Observe VERB 06 NOUN 41 flashing on the DSKY. The following data shall 
be displayed in Rl, R2 and R3. 

a. Rl a +xxx. xx (Target 1 Azimuth) 

b. R2 a +xx. xxx (Target 1 Elevation) 

c. R3 « 00001 

If the data displayed is correct enter VERB 33 ENTER into the DSKY. 

If Rl and R2 do not contain the correct azimuth and elevation for Target 1, 
correct the data by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +xxx. xx±000.10 degrees, ENTER (Target 1 Azimuth) 

c. ±xx. xxx±00.010 degrees, ENTER (Target 1 Elevation) 

d. VERB 33, ENTER 
















ND1002348B 


NORTH AMERICAN AVIATION, INC. 

SPACE and INFORMATION SYSTEMS DIVISION 
18214 LAKEWOOD BLVD. OOWNEV CALIFORNIA 


COOK IDENT. NO. 03959 


NUMBER 

REVISION LETTER 



nun i~r~ 

PAGE 


6.2.17.18 Observe VERB 06 NOUN 41 flashing on the DSKY. The following data shall 
be displayed in Rl, R2 and R3. 

a. Rl = +xxx. xx (Target 2 Azimuth) 

b. R2 = ±xx. xxx (Target 2 Elevation) 

c. R3 = 00002 


6.2.17.19 If the data displayed is correct proceed to 6.2.17.22. If Rl and R2 do not 
contain the correct azimuth and elevation for Target 2, correct the data 
fay entering the following sequence into the DSKY. 


6.2.17.20 


6.2.17.21 


6.2.17.22 


6.2.17.23 


6.2.17.24 


6.2.17.25 


a. VERB 24, ENTER 

b. +xxx. xx±000.10 degrees, ENTER (Target 2 Azimuth) 

c. ±xx. xxx±00.010 degrees, ENTER (Target 2 Elevation) 

Set the OPTICS MODE switch to ZERO. After 15 seconds return the switch 
to MAN. Enter VERB 33, ENTER into the DSKY. 

When the DSKY displays VERB 51 NOUN 30 flashing and Rl * 00001, on the 
DSKY set the OPTICS MODE switch on the G&N Indicator Control Panel to 
CMC. The CMC will align the SXT to the Target 1 position. When the 
alignment is complete as observed by no further movement of the Telescope 
Panel Angle Counters (TPAC), set the OPTICS MODE switch to MANUAL. 

Using the Optics Hand Controller, align the SXT StLOS with Target 1 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with MARK press the MARK REJECT 
pushbutton and repeat this step. 

When the DSKY displays VERB 51 NOUN 30 flashing and Rl * 00002, set the 
Optics Mode switch to CMC. The CMC will align the SXT to the Target 2 
position. When alignment is complete as observed by no further movement 
of the TPAC, set the OPTICS MODE switch to MANUAL. 

Using the Optics Hand Controller, align the SXT StLOS with Target 2 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with the MARK press the MARK REJECT 
pushbutton and repeat this step. 

NOTE: The following two MARKS must be performed as quickly as 
possible. In no case shall the time between the first and 
second MARK exceed two minutes. 

C *' '■ v- 

After 90 seconds observe the DSKY for VERB 51 and NOUN 30 flashing and 
Rl * 00001. Set the Optics Mode switch to CMC. The CMC will align the 
SXT to the Target 1 position. When the alignment is complete as observed 
by no further movement of the Telescope Panel Angle Counters (TPAC), set 
the OPTICS MODE switch to MANUAL. 


FORM MtSI-M-a RIV. *44 










6.2.17.29 

6.2.17.30 

6.2.17.31 

6.2.17.32 

6.2.17.33 


FORM Mlll-N-I UV. 
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Using the Optics Hand Controller, align the SXT StLOS with Target 1 and 
press the MARK pushbutton. If satisfied that the MARK was good press 
the ENTER pushbutton. If not satisfied with MARK press the MARK REJECT 
pushbutton and repeat this step. 

When the DSKY displays VERB 51 NOUN 30 flashing and Rl = 00002, set 
the Optics Mode switch to CMC. The CMC will align the SXT to the Target 
2 position. When alignment is complete as observed by no further move¬ 
ment of the TPAC, set the OPTICS MODE switch to MANUAL. 

Using the Optics Hand Controller, align the SXT StLOS with Target 2 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with the MARK press the MARK REJECT 
pushbutton and repeat this step. 

In approximately 7 minutes VERB 06 NOUN 98 shall flash on the DSKY and 
the test results shall be displayed. Rl and R2 on the DSKY shall display 
the misalignment of one of the horizontal PIPA*s in arc seconds (Rl =* 
whole, R2 = fractional). Record Rl and R2. (See Table II for PIPA displayed. 

Enter VERB 33 ENTER into the DSKY. When VERB 06 NOUN 98 flashes Rl 
and R2 on the DSKY shall display the misalignment of the second horizontal 
PIPA in arc seconds (Rl whole, R2 fractional). (See Table m for PIPA 
displayed). Record Rl and R2. 

Enter VERB 34 ENTER into the DSKY to terminate the test. Wait 5 seconds. 

Repeat steps 6.2.17.4 and 6.2.17.8 through 6.2.17.31 substituting No. 

00002 in 6.2.17.11. a. 

Enter the following sequence into the DSKY: 

a. VERB 36, ENTER 

b. VERB 41 NOUN 20, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

e. +00000, ENTER * 









6.2.17.31 


6.2.17.36 

6.2.17.36.1 

6.2.17.36.2 


6.2.17.36.3 


Set the G/N POWER-OPTICS switch on the LEB Lightly Control Panel to OFF. 


Table m. DISPLAY CO NDITIONS AT TEST COMPLETION 


Iftgltfrn 

SM Orientation 

Horizontal Misalignment Com nonent 


■^SM 

Y SM 

Z 8 M 

6.2.17.29 

6.2.17.30 

i. 

UP 

SW 

SE 

Y 8 M 

Z SM 

2 . 

SE 

SW 

DN 

X SM 

y sm 

3.* 

* __ 

SE 

UP 

SW 

*SM 

Z 8 M 


♦Position 3 Is not run In the Spacecraft because of GIMBAL LOCK considerations. 


Calculations 


a. Ysm misalignment ■ ( ) R1.R2 

b* Zg M misalignment * ( ) R1.R2 

o. Xg M misalignment ■ ( ) R1.R2 

d. Ysm misalignment - ( ) R 1 .R 2 


Enter the latest values from 6.2.16 IMU Performanoe Test. 


a. 

X PIPA bias - 

cm /sec* 


b. 

Y PIPA bias - 

cm/sec 2 


0. 

Z PIPA bias - 

cm/sec 2 


d. 

6 X - 210 (X PIPA bias) -_ 


.arc sec. 

e. 

9 y - 210 (Y PIPA bias)-_ 


.arc sec. 

L 

0 Z • 210 (Z PIPA bias) - _ 


.arc sec. 


*• Y sm mi sali gnm e nt (Bias corrected) - 6.2.17.35. la - «y - a rc sec. 

hi Z 8 M misalignment .(Bias corrected) - 6.2.17.35. lb - 6 Z ■_arc sec. 

6 . Xsm misalignment .(Bias corrected) - 6.2.16.35. lc - 6 * « _______ 

4. Y sm m i sa lignm e nt .(Bias corrected) ■ 6.2.17.35. Id - Oy ■ ______ 

The SM misalignment la each eartantattAn, ptpa 

sso e o d also arc ascends. 


arc sec. 
arc sec. 
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Gyrocompassing Test 

NOTE: Perform Master Initialization 6.2.5.3 before proceeding. 

1 8et the O/N POWER-OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Verify that +28 vdc OPTICS OPERATE BUS (CG 1530) is 
+28.0±3.0 vdc. Verify that the OPTX 28V 800 cps 1% 0° (CG 1211) and 
OPTX 28V 800 cps 5% -90° (CG 1212) are not flashing on the CRT. 

2 Load the Inertial Instrument Calibration Data into the CMC using the 
following sequence: 


VERB 21 NOUN 01 ENTR 

01727 ENTR 

XXXXX (X PIPA BIAS) ENTR 

ENTR 

01730 ENTR 

XXXXX (X PIPA S. F.) ENTR 

ENTR 

01731 ENTR 

XXXXX (Y PIPA BIAS) ENTR 

ENTR 

01732 ENTR 

XXXXX (Y PIPA S. F.) ENTR 

ENTR 

01733 ENTR 

XXXXX (Z PIPA BIAS) ENTR 

ENTR 

01734 ENTR 

XXXXX (Z PIPA S. F.) ENTR 

ENTR 

01735 ENTR 

XXXXX (NBDX) ENTR 

ENTR 

01736 ENTR 

XXXXX (NBDY) ‘ ENTR 

ENTR 

01737 ENTR 

XXXXX (NBDZ) ENTR 

ENTR 

01740 ENTR 

XXXXX (ADIAX) ENTR 

ENTR 

01741 ENTR 

XXXXX (ADIAY) ENTR 

ENTR 


FORM MtSI-H-X RBV. *»«4 
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01742 

ENTR 


XXXXX (ADIAZ) 

ENTR 


ENTR 

01743 

ENTR 

XXXXX (ADSRAX) 

ENTR 

- 

ENTR 

01744 

ENTR 

XXXXX (ADS RAY) 

ENTR 


ENTR 

01745 

ENTR 

XXXXX (ADSRAZ) 

ENTR 


3 Enter NB Azimuth and Site Latitude (from Table II) and Launch Azimuth 
into the CMC using the following sequence: 

a) VERB 21 
2506 

+XXX.XX 
2510 

+XXX.XX 
2755 

+XXX.XX 

TABLEn 

Location 
NAA 
MSC 

KSC MSO 
KSC VAB 
KSC PAD 39 

4 Enter the following into the DSKY: 

a. VERB 01 NOUN 01, ENTER 

b. 00362, ENTER 

Record R1 * XXXXY 
Enter the following into the DSKY: 

a. VERB 01 NOUN 01, ENTER 

b. 00362, ENTER 

c. XXXXY*,ENTER where Y* is determined by Table I and XXXX is that 
recorded in 6.2.18.4. 

r 


Latitude 
33.921 
29.566 
28.523 
28.585 
28. 607 


NOUN 01 ENTR 

ENTR 

ENTR (NB Azimuth) 

ENTR 

ENTR 

ENTR (Site Latitude) 

ENTR 

ENTR 

ENTR (Launch Azimuth) 


/ 
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TABLE I 


Y (From 6.2.18.4) 

0 

I 

2 

11 

0 

3 


7 

Y' 

_2_ 

0 

_2_ 

a 

0 

E 

E 

7 


. 6 Enter the following into the CMC: 

VERB 37 E NTER, 01 ENTER 
. 7 To change the launch azimuth perform the following: 

a. VERB 78, ENTER 

b. R1 displays present launch azimuth 

c. To change launch azimuth enter 
VERB 21, ENTER 

4 XXX. XX ENTER (new launch azimuth) 

NOTE: Using the beginning of Prog. 02 as to, initial start time, 
read/record CDUX, CDUY, and CDUZ every 15 minutes 
for 120 min. and every 5 minutes for the next 60 minutes. 

8 Enter VERB 33, ENTER into the DSKY. On the DSKY observe the PROGRAM 
display change to 05 after approximately 90 seconds. Approximately 5 
minutes later observe the PROGRAM display change to 02. 

9 Between 175 minutes and 180 minutes from T c set the OPTICS MODE switch 
on the GIN Indicator Control Panel to Zero. 

10 Enter the following into the DSKY: 


VERB 21 

NOUN 03 

ENTER 

02553 


ENTER 

+XXX.XX 

4000.01 

ENTER (Target No. 1 AZ) 



ENTER 

02554 


ENTER 

+00.000 


ENTER (Target No. 1 EL) 



ENTER 

02555 


ENTER 

+000.00 

4000.01 

ENTER (Target No. t AZ) 



ENTER 

02556 


ENTER 

+00.000 


ENTER (Target No. 2 EL) 


On the GIN Indicator Control Panel, set the Optics Mode switch to MAN and 
the controller speed to HI. Drive the StLOS to the approximate position of 
Target No. 1. Set the Controller Speed switch to LO. 

NOTE: Read the following 10 steps before proceeding. These are 
time critical steps and must be performed as rapidly as 
possible. 


FORM RBI 
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6.2.18.11 After 180 minutes from T Q enter VERB 52, ENTER into the DSKY. Observe 
the PROGRAM display on the DSKY change to 03. 

6.2.18.12 When VERB 06 NOUN 41 flashed on the DSKY, insure that Rl and R2 display 
Target 1 azimuth and elevation. 


a. Rl * +XXX.XX (Target 1 azimuth) 

b. R2 » +XX. XXX (Target 1 elevation) 

6.2.18.13 Verify the data appearing in Rl and R2 and if correct, proceed. If not 
correct, perform the following sequence: 

a. VERB 24, ENTER 

b. +XXX. XX, ENTER (Target 1 azimuth) 

c. iXX. XXX, ENTER (Target 1 elevation) 

6.2.18.14 After the correct readings for Rl and R 2 are verified, enter VERB 33, 
ENTER into the DSKY. 


6.2.18.15 When VERB 06 NOUN 41 flashes on the DSKY, Insure that Rl and R 2 display 
Target 2 azimuth and elevation. 


6.2.18.16 


6.2.18.17 


6.2.18.18 


6.2.18.19 


6.2.18.20 


a. Rl « XXX. XX (Target 2 azimuth) 

b. R2 « XX. XXX (Target 2 elevation) 

Verify the data appearing in Rl and R2 and if correct, perform the following 
sequence: 

a. VERB 24, ENTER 

b. +XXX. XX, ENTER (Target 2 azimuth) 

c. ±XX. XXX, ENTER (Target 2 elevation) 

After the correct readings for Rl and R2 are verified enter VERB 33 , ENTER 
into the DSKY. 

Using the Optics Hand Controller, align the SXT St LOS to Target 1 and 
press MARK pushbutton. If not satisfied with MARK, press tbs MARK 
REJECT pushbutton and repeat this step. 

Set the CONTROLLER SPEED switch to HL Using tbs Optics Hsad Con¬ 
troller, drive the SXT StLOS to the approximate position of Target 2. 

Set the CONTROLLER SPEED switch to LO. Using tbs Optics Con¬ 
troller, align the SXT StLOS to Target 2 and press the MARK pushbutton. 

If satisfied that the MARK was good, press the ENTER pu»KK»iftcn. If 
not satisfied, press the MARK REJECT pushbutton and repeat this step. 
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6.2.18.21 On the DSKY observe the following data displayed: 

a. VERB 06 NOUN 93 

b. R1 ■ iXX. XXX pc gyro elevation error, deg. 3 hr.) 

c. R2 * ±XX. XXX (Y gyro elevation error, deg. 3 hr.) 

d. R3 = ±XX. XXX (Z gyro azimuth error, deg. 3 hr.) 

Record Rl, R2 and R3. The X and Y gyro elevation error shall be 0. 0040. 06 
degrees and the Z gyro azimuth error shall be 0.00±0.57 degrees. 

6.2.18.22 Enter VERB 34, ENTER into the DSKY. Observe the PROGRAM display 
change to 02. Set the Optics Mode Switch on the G&N Indicator Control 
Panel to ZERO. 

6.2.18.23 Enter VERB 36 into the DSKY. Press the enter pushbutton. 

6.2.18.24 Enter VERB 41 NOUN 20 into the DSKY. Press the ENTER pushbutton. 

Enter 400000 into the DSKY three times. Press the ENTER pushbutton 
after each entry. Set the G&N Power Optics switch on the LEB Lighting 
Control Panel to OFF. 

6.2.18.25 Datasheet 

TIME CDUX_ CDUY CDUZ 

t 

o 

t +15 
o 

t +30 
o 

t +45 
o 

t +60 
o 

t +75 
o 

t +90 
o 

t +105 
o 

t +120 
o 

t + 125 
o 

t +130 
o 

t +135 
o 

t +140 
o 

t + 145 
o 

t +150 
o 


t +155 
o 
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6.2.19 


6.2.19.1 


6.2.19.2 


6.2.19.3 


6.2.19.4 


6.2.19.5 


TIME CDUX CDUY CDUZ 

t +160 
o 

t +165 
o 

t + 170 
o 

t + 175 
o 

t +180 
o 

NOTE: l. Record CDU angles at times indicated. (t 0 is the time 
at the start of test Prog 02) 

2. The 2 hr. data (t^ +120 minutes) is baseline. 

TOLERANCE: The tolerance is 0.00±0.06* delta from the 2 hr baseline 
for CDUX, and 0.00±0.03° delta from the 2 hr baseline 
for CDUY and CDUZ for 120 minutes to 180 minutes 
recordings only. 

CMC Voltage Margin Test 

Verify that the G&N IMU HTR MNA ft MNB circuit breakers are engaged, 
Computer MNA ft MNB breakers are engaged, IMU MNA ft MNB circuit 
breakers are not engaged, and the GftN Power - IMU switch on the LEB 
Lighting Control Panel is in the OFF position. 

On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL switch to ON. 

Caution: During the performance of this test the +4 VDC CMC Power 
Supply shall not be operated at less than +2.5 VDC or greater than 5.2 VDC 
(CG 1030). The +14 VDC CMC Power Supply shall not be operated at less 
than +8.5 VDC or greater than +17.0 VDC (CG 1020). Rotate the LEB 
LTS NUMBERICS SEL. to approximately center position. Decrease to 
absolute minimum disceraable lighting. 

Note: The flashing indication of the CMC Power Supplies on CRT may be 
disregarded for this test. The charts in Table I may be used to determine 
approximate values for the "XX. X" values of C-156 voltage dial settings 
corresponding to various power supply voltages. 

Into R154 insert 0001. Verify and execute. 

Into C156 insert -040001244. Verify and execute. Verify on the CRT that 
GV0116 is between * 3.0 and -5.0 VDC. 

Into C156 insert -050001234. Verify and execute. Verify on the CRT that 
GV0106 is between -4.0 and -6.0 VDC. 


6.2.19.6 Into R154 insert 0111. Verify and execute. 
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6.2.19.7 Observe CG 1020, +14 VDC CMC Power Supply, and CG 1030, +4 VDC 
CMC Power Supply, on the CRT. Repeat 6.2.19.3 through 6.2.19.6 
adjusting each C-Start entry until CG 1020 is +12.1 (+0.1, -0.0) VDC 
and CG 1030 ia +3.40 (+0.03 - 0.00) VDC. 

6.2.19.8 Initiate CMC Self Check by inserting the following into K148: 

a. ERROR RESET 

b. VERB 21 NOUN 27, ENTER 

c. 77777, ENTER 
Wait 200 seconds 


6.2.19.9 

6.2.19.10 

6.2.19.11 


6.2.19.12 

6.2.19.13 

6.2.19.14 

6.2.19.15 

6.2.19.16 

6.2.19.17 


Insure that the DSKY RESTART lamp and Program Alarm lamp does 
not light. 

Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to OFF. Verify 
the RESTART lamp on the DSKY is lighted. Disregard other DSKY 
indications. If RESTART does not light, repeat 6.2.19.3. Verify CMC 
Warning masters alarm are lighted. 

Set the INHIBIT VOLTAGE FAIL switch to ON. Insert the following into 
K148: 

a. ERROR RESET 

b. VERB 21 NOUN 27, ENTER 
C. 77777, ENTER 

Into R154 insert 0001. Verify and execute. 

Into C156 insert +108001244. Verify and execute. Verify on the CRT that 
GV0116 is between +0.8 and +11.8 VDC. 

Into R154 insert 0111. Verify and execute. 

Observe CG 1020, +14 VDC CMC Power Supply on the CRT. Repeat 
6.2.19.12 through 6.2.19.14 adjusting the C-Start entry until CG 1020 
is 16.4 (+0.0, -0.1) VDC. 

Press ERROR RESET on K148. Wait 200 seconds. Ensure the DSKY 
RESTART lamp and PROGRAM ALARM lamp does not light. 

Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to OFF. Verify 
that the DSKY RESTART lamp is lighted. Disregard other DSKY indications. 
Verify CMC Warning master alarms are lighted. 
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I 

min izn 

PACE 


lot 


6.2.19.18 


6.2.19.19 


6.2.19.20 


6.2.19.21 


6.2.19.22 


6.2.19.23 


6.2.19.24 


6.2.19.25 


6.2.19.26 


6.2.19.27 


6.2.19.28 


6.2.19.29 


6.2.19.30 


Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to ON. Into K148 
insert: 

a. ERROR RESET 

b. VERB 21 NOUN 27, ENTER 

c. 77777, ENTER 

Into R154 insert 0001. Verify and execute. 

Into C156 enter 4092001234. Verify and execute. Verify on the CRT that 
GV0106 is between 48.2 and 410.2 VDC. 

Into R156 insert 0111. Verify and execute. 

Observe CG 1030. 44 VDC CMC Power Supply on the CRT. Repeat 
6.2.19.19 through 6.2.19.21 adjusting the C-Start entry until CG 1030 
is 44.60 (40.00, -0.03) VDC. 

Press ERROR RESET on K148. Wait 200 seconds. Ensure that the DSKY 
RESTART lamp and PROGRAM ALARM lamp does not light. 

Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to OFF. Verify 
that the DSKY RESTART lamp is lighted. Verify CMC Warning master 
alarms are lighted. 

Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to ON. Into K148 
insert: 

a. ERROR RESET 

b. VERB 21 NOUN 27, ENTER 

c. 77777, ENTER 

Into R154 insert 0001. Verify and execute 

Into C156 insert -040001244. Verify and execute. Verify on the CRT that 
GV0116 is between -3.0 and -5.0 VDC. 

Into R154 insert 0111. Verify and execute. 

Observe CG 1020, 414 VDC CMC Power Supply on the CRT. Repeat 
6.2.19.26 through 6.2.19.28 adjusting the C-Start entry until CG 1020 
is 412.1 (40.1, -0.0) VDC. 

Press ERROR RESET on K148. Wait 200 seconds. Ensure that the DSKY 
RESTART lamp and PROGRAM ALARM lamp does not light. 


FORM MISI-H-I RBV. M4 
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6.2.19.31 


6.2.19.32 


6.2.19.33 


6.2.19.34 
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Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to OFF. Verify 
that the DSKY RESTART lamp is lighted. Disregard other DSKY indications. 
Verify CMC Warning master alarms are lighted. 


Into R154 insert 0000. Verify and execute. 


Terminate CMC Self-Check by inserting into K148. 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 

c. 00000, ENTER 


Ensure that CG 1020, +14 VDC CMC Power Supply indication, is +14.0*0.4 
and that CG 1030, +4 VDC CMC Power Supply indication is +4.00+0.20 VDC 
on the CRT. 
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COOC IOCMT, NO. 03953 

INUMBER 

REVISION LETTER 


1 

1 1 11 1 11 

PACE 


6.2.20 

6.2.20.1 


6.2.20.2 

6.2.20.2.1 


6 . 2 . 20 . 2.2 


6.2.20.2.3 

6.2.20.2.4 


6.2.20.2.5 


6 . 2 . 20 . 2.6 


6 . 2 . 20 . 2.7 


Spacecraft Control and Displays Test. 

Proceed with this test if the Operate Power On Test of 6.2.3 and 
system operation has not been interrupted. If system operation 
has been interrupted, perform 6.2.5.2 before proceeding. 

FDAI Attitude Error. 


Insert in Kl46 


a. V92 ENTER 


b. 00013 ENTER 


Observe on CRT 


a. V06 N01 

Flashing 

b. PROG 

07 

c. NO ATT 

ON 

d. Rl, R2, and R3 

Approx. 00000 


Insert In Kl48 
a. VERB 33, ENTER 

Observe on CRT 


a. 

vo6 

N 01 Flashing 


b. 

Rl 

400385 


c. 

R2 

-00385 

- 

d. 

H3 

400385 


e. 

NO ATT 

OFF 


Record CRT indications 


a. 

0G 2279 

ROLL ATT ERROR - CDU DAC OUT 

•*$. 06*0.50V Tins, 3 

b. 

CG 2219 

PITCH AIT ERROR - CDU DAC OUT 

r5.p6±0 A 50y rma r o 

c. 

CG 2249 

YAW AIT ERROR - CDU DAC OUT 

45.06*0.5QVrmfc;ic- 

Insert in Kl4Q 


a. 

VERB 33, 

ENTER 



Observe on CRT 

a. V06 N01 Flashing 

b. R1 400384 

c. R2 -00384 

d. R3 400384 
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71 i n i i i PAce 

6.2.29.2.8 

Record CRT indications 




a. 

0G 2279 ROLL ATT ERROR - CDU DAC OUT 

+5.06*O r 50V nn* 


b. 

0G 2219 PITCH ATP ERROR - CDU DAC OUT 

-5,96*0.50V m»: 


c. 

0G 2249 YAW ATT ERROR - CDU DAC OUT 

+5.96*0.50V rma l oos 

6.2.20.2.9 

Insert in Kl48 





a. 

VERB 33, ENTER 



6.2.20.2.10 

Observe on CRT 





a. 

V06 NOl 

Flashing 



b. 

R1 


+00160 



c. 

R2 


-00160 



d. 

R3 


+00160 


6.2.29.2.11 

Record CRT indications 




a. 

00 2279 ROIi ATT 

H*R0R - CDU DAC OUT 

+2,11±0.21V rma. cec 


b. 

CG 2219 PITCH ATT ERROR - CDU DAC OUT 

-2,11+0.21V rms 


c. 

CG 2249 YAW ATT ERROR - CDU DAC OUT 

+2,11+0.21V rma -o 

6.2.20.2.12 

Insert in Kl48 





a. 

V1RB 33, ENTER 



6.2.20.2.13 

Observe on CRT 





a. 

V06 NOl 


Flashing 



b. 

«. 

4* 

R1 

R2 

R3 


+00135 

Mil 


6.2.20.2.14 

Record CRT indications 




a. 

OG 2279 ROLL ATT 

ERROR - CDU DAC OUT 

+1. 78*0. igy rma , - £ 


b. 

OG 2219 PITCH ATP ERROR - CDU DAC OUT 

-1,78+9.I8V rm%i ees 


c. 

OG 2249 YAW ATT ERROR - CDU EAC 017P 

+1,78*0.18V mm. sei 

6.2.20.2.15 

Insert in Kl4Q 

• 




a. 

VERB 33, ENTER 



6.2.29.2.16 

Observe on CRT 





a. 

V06 NOl 

Flashing 



b. 

R1 


+00090 



c. 

R2 


-00090 


rOHM M111-M-1 MV. | 

d. 

R3 


•KX)090 



lit 
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6.2.20.2.17 Record CRT Indications. 


a. CG 2279 ROLL ATT ERROR - CDU DAC OUT +1.1940.12V rms „ 3 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT -1,1940.12V rm* -ss 



c. 

CG 2249 YAW ATT ERROR - CDU DAC 

OUT 

+1,1940.12V nha ees 

6.2.20.2.18 

Insert in Kl48 





a. 

VERB 33, 

ENTER 



6.2.20.2.19 

Observe on CRT 





a. 

V06 N01 

Flashing 




b. 

R1 

+00000 




c. 

R2 

+00000 




d. 

R3 

-00090 



6.2.20.2.20 

Record CRT indications 




a. 

CG 2279 ROLL ATT ERROR - CDU DAC OUT 

0*0049.06V rnuijra 2: 


b. 

CG 2219 PITCH ATT ERROR - CDU DAC OUT 

0,0040.06V rms * sb 


c. 

CG 2249 YAW ATT ERROR - CDU DAC 

OUT 

-li!940.12V irna e -" 

6.2.20.2.21 

Insert in Kl48 





a. 

VH*B 33, 

ENTER 



6.2.20V2.22 

Observe on CRT 





a. 

V06 HOI 

Plashing 


- 


b. 

R1 

-00090 




c. 

R2 

+G0C90 




d. 

R3 

-00135 




6.2.20.2.23 Record CRT indications 

• a. CG 2279 ROLL ATT ERROR - CDU DAC OUT -1.1940.12V 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT +1.19*0.12V 

c. CG 2249 YAW ATT TERROR - CDU DAC OUT -1»7040.18V 


6.2.20.2.24 

Insert in Kl43 



a. 

VERB 33, 

ENTER 

6.2.20.2.2^ 

Observe on CRT 



a. 

VO6 HOI 

Flashing 


b. 

R1 

-00135 


c. 

R2 

+00135 


d. 

R3 

-00160 


FORM MIBt-H-X NH 
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6.2.20.2.26 Record CRT indications 


a. CG 2279 ROLL ATT ERROR - CDU TAC 0UP 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT 


6.2.20.2.27 Insert in Kl48 



a. 

VERB 33, 

ENTER 

6 .2.20.2.28 

Observe on CRT 



a. 

V06 H01 

Flashing 


b. 

R1 

-00160 


c. 

R2 

400160 


d. 

R3 

-00384 

6.2.20.2.29 

Record CRT indications 


a. 

CG 2279 ROLL ATT ERROR - CDU DAC OUT 


b. 

CG 2219 PITCH ATT ERROR - CDU I*C OUT 


c. 

CG 2249 YAW ATT ERROR - CDU MC OUT 

6.2.20.2.30 

Insert 10.48 



a. 

VERB 33, 

ENTER 

6.2.20.2.31 

Observe on CRT 



a. 

V06 H01 

Flashing 


b. 

R1 

-00384 


c. 

R2 

400384 


d. 

R3 

-00385 

6.2.20.2.32 

Record CRT indications 


a. 

CG 2279 BOLL ATT ERROR - CDU DAC OUT 


b. 

CG 2219 PITCH ATT ERROR - CDU DAC OUT 


c. 

CG 2249 YAW 

ATT ERROR - CDU DAC OUT 

6 2.20.2.33 

Insert in Kl48 



a. 

VERB 33, 

ENTER 


6.2.20.2.34 Observe on CRT 


a. V06 NOl 

b. R1 


Flashing 

-00385 


HD 1002348B 


li 


PACE 


-1.78*0.18V rms : * 

*iv78*0.18V rm* - 
-£,U±0.2lV Tm*. 


11*0.2lV rms ^ 
♦2,11*0.21V rms- - . s 
-5.06*0.5QVrma 


-5.06*0.50V naB.;ro 2 : 
•14.06*0.50V rraa jroos 
-5.06*0.50V rms ,;rees. 













NORTH AMERICAN AVIATION. INC. 

SPACE and INfrTIRM ATION SYSTEMS DIVISION 

13214 LAKEWOOD BLVO.OOWNCV CALIFORNIA 

COOE IDENT. NO. 039S3 


REVISION LETTER 


6.2.20.2.35 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU QAC OUT 

b. CG 2219 PITCH ATT ERROR - CDU IAC OUT 

c. CG 2249 YAW ATT ERROR - CDU JAC OUT 

6.2.20.2.36 Insert in Kl48 

a. V21 N01 ENTER 

b. 02545 ENTER 

c. 03302 ENTER 

d. V33 ENTER 

6.2.20.2.37 Observe on CRT 

a. V06 N03 Flashing 

b. HO ATT ON 

+00000 approximately 
+00000 approximately 
+00000 approximately 


c. R1 

d. R2 

0 . B3 













6 . 2 . 20 . 

6 . 2 . 20 . 

6 . 2 . 20 . 

6 . 2 . 20 . 

6 . 2 . 20 . 

6 . 2 . 20 . 

6 . 2 . 20 .; 

6 . 2 . 20 .] 

6 . 2 . 20 .] 

6.2.20.j 

6.2.P0.3 
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3 TVC Test 


3.1 The G/N Autopilot Control and SPS Ready discretes shall be applied 
to the G/N Interface. 

3*2 Set the OPTICS MODE selector on the Indicator Control Panel to MAN. 
3-3 Insert in Kl48 

a. VERB 33, ENTER 

3.4 Observe on CRT 

a. V 01 N10 Flashing 

b. R1 X7373 

«• R3 00030 

3*5 Insert in K148 

a. V 33 ENTER 

3.6 Observe on CRT 

a. V 01 Noun 10 Flashing 

b. R1 37777 

c. R3 00031 

5.7 Insert in Kl48 

a* V 33 ENTER . 

J.8 Observe on CRT 

a. V06 NO3 Flashing 

b. R1 -KJ0385 

c. R2 -OO 385 

<*• R 3 400003 

1.9 Record CRT Indications 

a. CG 3722 TRUNNION CDU MC OUTPUT +10.12±1.00V nn* : , 

b. CG 3721 SHAFT CDU DAC OUTPUT -10.12Al.00V.rms 

1.10 Insert In Kl48 


UT 


a. VERB 33j 


ENTS) 
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6.2.20.3.11 Observe on CRT 


a. 

V06 N 03 

Flashing 

b. 

R1 

400384 

c. 

R2 

-00384 

d. 

R3 

400003 

e. 

NO ATT 

OFF 


6.2.20.3.12 


6.2.20.3.13 

6.2.20.3.14 


6.2.20.3.15 


6.2.20.3.16 


6.2.20.3.17 


6.2.20.3*18 


Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CO 3721 SHAFT CDU DAC OUTPUT 

Insert in Kl48 
a. VERB 33, ENTER 

Observe on CRT 


a. 

V06 

N 03 

Flashing 

b. 

R1 


400160 

c. 

R2 


-00160 

d. 

R3 


400003 


Record CRT indications 

a. OG 3722 TRUNNION CDU MC OUTPUT 

b. CG 3721 SHAFT CDU IttC OUTPUT 

Insert in Kl48 
a. VERB 33 ENTER 

Observe on CRT 


V06 

N 03 

Flashing 

R1 


400135 

R2 


-00135 

R3 


400003 


Record CRT indications 

a. OG 3722 TRUNNION CDU BVC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 


6.2.20.3.19 


Insert in 10.48 


+10,12*1.00V nhs 
-10,12*1.00V rxna 


+4<22*0.42V nns 
-44 22*0.42V rma 


+3.56*0.36V rm*: 
-3,56*0.36V rms 


a. VERB 33 


ENTER 
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1 1 1 1 1 1 1 PAGe 

6 .2.20.3.20 

Observe on CRT 





a. 

V06 N 03 Flashing 




b. 

R1 

+00090 




c. 

R2 

-00090 




d. 

R3 

400003 


I 6.2.20.3.21 

Record CRT indications 




a. 

CG 3722 TRUNNION CDU IttC OUTPUT 

♦2,38±0.24Vnn*r-r 



b. 

CG 3721 SHAFT CDU DAC OUTPUT 

-2.384**24V rms - • 

6 .2.20.3.22 

Set 

OPTICS CONTROLLER SPEED Svltch on the Indicator Control 



panel to HI. 



6.2.20.2.23 

Insert in Kl48 





a. 

VERB 33 

ENTER 


6.2.20.3.24 

Observe on CRT 





a. 

V06 N 03 

Flashing 




b. 

R1 

+00000 




a. 

R2 

+00000 




d. 

R3 

+00003 


6.2.20.3.25 

While holding the 

Optics Hand Controller 

up and left (45*} no 



longer than 10 seconds, record CRT indications. 



a. 

00 3722 TRUNNION CDU DAC OUTPUT 

0.004*.12V rm* :- .as 



b. 

CG 3721 SHAFT CDU DAC OUTPUT 

0.0040.I2V rm* c s 

6 . 2 . 20 . 3.26 

Insert in 10.48 





a. 

VERB 33 ENTER 


6 . 2 . 20 . 3.27 

Observe on CRT 





a. 

V06 N 03 

Flashing 




b. 

R1 

‘-00090 




d. 

R2 

+00090 




d. 

R3 

+00003 


6 . 2 . 20 . 3.26 

Record CRT indldations 




a. 

CG 3722 TRUNNION CDU DAC OUTPUT 

-2*384*.24V rma^sr. 



b. 

CG 3721 SHAFT CDU MC OUTPUT 

+2.48*0.24V 
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NUMBER 

REVISION LETTER 



~ 1 1 l~l~l 1 1 

PACE 


6.2.20.3.29 

6 . 2 . 20 . 3.30 

6.2.20.3.31 


6.2.20.3.32 


6.2.20.3.33 


Set the OPTICS MODE Switch on the Indicator Control ftuael to ZERO 
for 30 seconds, then return to MAN. 

Insert in Kl48 

a. VERB 33 ENTER 

Observe on CRT 

a. V06 N 03 Flashing 

b. R1 -00135 

c. R2 400135 

d. R3 -KXXX)3 

Record CRT indications 

a. CO 3722 TRUNNION CDU DAC OUTPUT -3i56*0.36V me * 

b. CO 372 1 SHAFT CDU DAC OUTPUT +3.56*0.36V rtna ees 

Insert in Kl48 

a. VH*B 33 ENTER 


6.2.20.3.34 Observe on CRT 


a. 

V06 

N 03 

Flashing 

b. 

R1 


-00160 

c. 

R2 


400160 

d. 

R3 


400003 


6.2.2D.3.35 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 


6.2.20.3.36 


Insert in Kl48 
a. VERB 33 ENTER 


6.2.20.3.37 Observe on CRT 

a. V06 N 03 Flashing 

b. R1 -00384 

c. R2 400384 

d. R3 400003 


-4.22*0.42V rmf e-s 
44*22*0.42V nns .es 


120 


FORM MH1-H-I 
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Mill 1 1 

PACE 


6.2.20.3.38 Record CRT Indications 

a. 00 3722 TRUNNION CDU DAC OUTPUT 

b. 00 3721 SHAFT CDU DAC OUTPUT 


6.2.20.3.39 Insert in Kl48 

a. VERB 33 ENTPR 

6.2.20.3*1*0 Observe on CRT 


a. 

V06 

N 03 

Flashing 

b. 

R1 


-00385 

c. 

R2 


♦00385 

d. 

R3 


400003 


6.2.20.j. 1*1 Record CRT Indications 

a. 0G 3722 TRUNNION CDU DAC OUTPUT 

b. OG 3721 SHAFT CDU DAC OUTPUT 


6.2.20.3*1*2 Insert in Kll*8 

a. V 3k ENTER 

b. V 1*0 N 20 ENTER 

c. V 1*1 N 20 ENTER 

d. +00000 ENTER 

e. +00000 ENTER 

+00000 ENTER 


-10.12il.00V rms -es 
+10,1241.00V rma rees 


-10.12il.0OV rm*r''3r 
+10.1241.00V ramies 


Hi 


f. 












Signal 

CG 1020 
CG 1030 
CG 1040 
CG 1051 
CG 1052 
CG 1070 
CG 1100 
CG 1110 
CG 1201 
CG 1202 
CG 1203 
CG 1207 
CG 1211 
CG 1212 
CG 1220 
CG 1331 
CG 1336 
CG 1500 
CG 1510 
CG 1520 
CG 1530 
CG 2001 
CG 2021 
CG 2041 
CG 2108 
CG 2112 
CG 2113 
CG 2117 
CG 2120 

CG 2138 
CG 2142 
CG 2143 
CG 2147 
CG 2150 

CG 2168 
CG 2172 
CG 2173 
CG 2177 
CG 2180 

CG 2219 
CG 2220 
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Link Nomenclature 

1 +14 VDC CMC SUPPLY 

1 +4 VDC CMC SUPPLY 

2 +120 VDC PIPA SUPPLY 

1 +20 VDC PIPA SUPPLY 

1 -20 VDC PIPA SUPPLY 

1 +4 VDC CDU SUPPLY 

1 -28 VDC SUPPLY 

2 2.5 VDC TM BIAS 

2 IMU 28V . 8KC 1% 0* RMS 

1 IMU 28V . 8KC 5% - 90° RMS 
1 IMU 28V . 8KC 0° RMS 
1 PH DIFF IMU 5% 0*, -90* 

1 OPTX 28V . 8KC 1% 0* RMS 
1 OPTX 28V . 8KC 5% - 90* RMS 

1 PH DIFF OPTX 1% IMU 1% 

2 3.2 KC 28V SUPPLY 

1 PH DIFF 3.2 KC 28V/CMC 8YNC 
1 +28 VDC IMU OPERATE BUS 

1 +28 VDC IMU STANDBY BUS 

1 +28 VDC CMC OPERATE BUS 

1 +28 VDC OPTX OPERATE BUS 

2 XPIPASGO/P 

2 Y PIPA SG O/P 

2 2 PIPA SG O/P 

1 IG SERVO ERROR QUAD 

2 IG IX RESOLVER O/P SIN 

2 IG IX RESOLVER O/P COS 

2 IG SERVO ERROR IN PHASE 

1 IG TORQUE MOTOR CURRENT 

1 MG SERVO ERROR QUAD 

2 MG IX RESOLVER O/P SIN 
2 MG IX RESOLVER O/P COS 
2 MG SERVO ERROR IN PHASE 

1 MG TORQUE MOTOR CURRENT 

1 OG SERVO ERROR QUAD 

2 OG IX RESOLVER O/P SIN 
2 OG IX RESOLVER O/P COS 
2 OG SERVO ERROR IN PHASE 

1 * OG TORQUE MOTOR CURRENT 

1 PITCH ATT ERROR-CDU DAC O/P 
1 IG CDU FINE ERROR 


PSAAM and/or 

GIN Test SCA Uncertainty 

Requirement % of Full Scale 

+14.0+0.4 VDC 

0% 

+4.00+0.2 VDC 

0% 

+120+6.0 VDC 

1% 

+20.0+1.2 VDC 

0% 

-20+2 VDC 

0% 

+4.0+0.2 VDC 

0% 

-27.5+6.0 VDC 

0% 

+2.50+0.05 VDC 

0% 

28.00+0.56VRMS 

1% 

28.0+1.4 VRMS 

1.5% 

28.0+2.1 VRMS 

1.5% 

-90+10* 

3% 

28.00+0.56 VRMS 

1.5% 

28. 00+1.48 VRMS 

1.5% 

0* +10* 

3% 

28. 6+0.56 VRMS 

1% 

0* +10* 

3% 

28.8+3 VDC 

0% 

28.8+3 VDC 

0% 

28. 8+3 VDC 

0% 

28.8+3 VDC 

0% 

5 VRMS max 

3% 

5 VRMS max 

3% 

5 VRMS max 

3% 

0.0+1.2 VRMS 

3% 

18.38+1.84 VRMS §45* 

2.5% 

18.38+1. 84 VRMS § 45* 

2.5% 

0.0+60 mv RMS § null 

2% 

0.125 amp max during 

0% 

Fine Alignment Torquing 


0.0+1.2 VRMS 

3% 

18.38+1. 84 VRMS § 45* 

2.5% 

18.38+1.84 VRMS § 45* 

2.5% 

0.0+60 mv rms § null 

2% 

0.125 amp max during 

0% 

Fine Align Torquing 


0.0+1.2 VRMS 

3% 

18.38+1.84 VRMS § 45* 

2.5% 

18.38+1.84 VRMS# 45* 

2.5% 

0.0+60 mv RMS § null 

2% 

0.125 amp max during 

0% 

Fine Align Torquing 


5.06+0.5 VRMS § 17* 

2% 

0.0+0.7 VRMS § null 

1% 
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G&N Test 

Signal Link Nomenclature Requirement 

PSAAM 

Uncerta 

and/or SCA 
inty % of 


Full Scale 


CG 2221 

1 

IG CDU COARSE ERROR 

0.0*0.68 VRMS© null 

1% 

CG 2249 

1 

YAW ATT ERROR-CDU DAC O/P 

5.06*0.5 VRMS© 17* 

2% 

CG 2250 

1 

MG CDU FINE ERROR 

0.0*0.7 VRMS ©null 

1% 

CG 2251 

1 

MG CDU COARSE ERROR 

0.0*0.68 VRMS© nuU 

1% 

CG 2279 

1 

ROLL ATT ERROR-CDU DAC O/P 

5.06*0.5 VRMS© 17* 

2% 

CG 2280 

1 

OG CDU FINE ERROR 

0.0*0.07 VRMS ©null 

1% 

CG 2281 

1 

OG CDU COARSE ERROR 

0.0*0.68 VRMS 

1% 

CG 2300 

2 

PIPA TEMPERATURE 

130.5*1.5*F Operate 

2% 




Mode 


CG3011 

1 

TRUNNION CDU FINE ERROR 

0.0*0.07 VRMS © null 

1% 

CG 3021 

1 

SHAFT CDU FINE ERROR 

0.0*0.07 VRMS © null 

1% 

CG 3117 

1 

SXT SHAFT SERVO ERROR IN PH 

2 VRMS max 

2% 

CG 3118 

1 

SXT TRUNNION SERVO ERROR IN 

2 VRMS max 

2% 



PHASE 



CG 3140 

1 

SXT SHAFT TACH O/P 

3.3*1.3 VRMS© Hi Rate 

2% 

CG 3145 

1 

SXT SHAFT MTR CONTROL WINDING C 

3.3*1.3 VRMS © Hi Rate 

2% 

CG 3150 

1 

8XT TRUNNION TACH O/P 

3.3*1.3 VRMS © Hi Rate 

2% 

CG 3155 

1 

SXT TRUNNION MTR CONTROL WIND-0.85±0.35 VRMS at Hi 

2% 

■ 5 . 


ING 

Rate . 


CG 3160 

1 

SCT SHAFT TACH O/P 

3.3*1.3 VRMS © Hi Rate 

2% 

CG 3170 

1 

SCT TRUNNION TACH C/P 

0.85*0.35 VRMS © Hi Rate 2% 

CG 3721 

2 

SHAFT CDU DAC O/P 

10.12*1.00 VRMS© 17* 

1% 

CG 3722 

2 

TRUNNION CDU DAC O/P 

10.12*1.00 VRMS© 17* 

1% 

CG 4300 

1 

CMC TEMP 

87.5*42.5°F 

0% 

CG 6020 

1 

PIPA CAL MODULE TEMP 

72.5*27.5*F 

0% 

CG 6021 

1 

IMU 800 ops 5% TEMP (PSA) 

90*30° F 

0% 

CG 2301 

1 

IRIG TEMPERATURE 

135*2.5*F in Operate 

2% 

CG 1021 

1 

+14V CMC SUPPLY NOISE RMS 

1.0 VRMS MAX 

0% 

CG 1031 

1 

+4V CMC SUPPLY NOISE RMS 

1.0 VRMS MAX 

0% 

CG 1042 

1 

+120 VDC PIPA SUP NOISE RMS 

1.5 VRMS MAX 

0% 

CG 1053 

1 

+20 VDC PIPA SUP NOISE RMS 

1.0 VRMS MAX 

0% 

CG 1071 

1 

+4 VDC CDU SUP NOISE RMS 

1.0 VRMS MAX 

0% 

CG 1501 

1 

+28V IMU OPERATE BUS NOISE RMS 1.0 VRMS MAX 

0% 

CG 1511 

1 

+28V IMU STANDBY BUSNOISE RMS 

1.0 VRMS MAX 

0% 

CG 1521 

1 

+28V CMC OPERATE BUS NOISE 

2.0 VRMS MAX 

0% 



RMS 



CG 1531 

1 

+28V OPTX OPERATE BUS NOISE 

2.0 VRMS MAX 

0% 


RMS 


PSAAM OUTPUT is the source of Link l signals. SCA OUTPUT is the source of Link 2 signals. 
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ADDENDUM I 

SCOPE: The following changes are required to make ND1002348 applicable as a GAN System 
Technical support document for MSO Testing. 


Change 1. Add paragraph 6.1.2 through 6.1.2.1.4.1 as follows: 

6.1.2 The following optical reference alignment requirements shall be demonstrated. 

6.1.2.1 GIN Installation Qualification Fixture. 


6.1.2.1.1 The SXT Optical Reference No. 1 (Azimuth Autoset) LOS shall be located 
approximately 40 degrees (CW when viewed from above) from the SCZ axis 
measured in a horizontal plane. At this position, the Optical Reference shall 
be capable of being viewed through the SXT ST LOS. 

6.1.2.1.2 The SXT Optical Reference LOS position with respect to the horizontal plane 
shall be known to within 5 arc-seconds. The azimuth bearing of the Optical 
Reference LOS shall be known to within ±30 minutes of arc. 

6.1.2.1.3 The SXT Optical Reference No. 2 LOS shall be located approximately 80 degrees 
from the SXT Optical Reference No. 1 (40 degrees from S/C Z axis) measured 
in a horizontal plane. At this position, the Optical Reference shall be capable 
of being viewed through the SXT STAR LOS. 

6.1.2.1.3.1 The SXT optical reference LOS position with respect to the horizontal plane 
shall be known to within 5 arc-seconds. The azimuth bearing of the Optical 
Reference LOS shall be known to within ±30 minutes of arc. 

6.1.2. 1. 4 SXT Optical Reference No. 3 shall be capable of being viewed throu gh the SXT 
LLOS and the STAR LOS simultaneously at the Zero Optics position. 

6.1.2.1.4.1 SXT Optical Reference No. 3 shall have the capability to measure the nonparal¬ 
lelism of the LLOS and STAR LOS to a resolution of 2 arc-seconds. 

Change 2. Delete paragraphs 6.2.12 through 6.2.12.9.13 and replace with the following: 

6.2.12 Optics Function Test - MSO 


6.2.12.1 Proceed with this test if 6.2.3, Operate Power On Test, or 6.2.5.2, Turn-On 
Procedure has been performed and system operation has not been interrupted. 
Set Tracker switch to OFF. If system operation has been interrupted perform 
6.2.5.2, Turn On Procedure, before proceeding. This test requires the use 
of the GAN Installation Qualification Fixture A23-097 mounted on the Optics 
Supporting Fixture A14-135. Insure that the qualification fixture has been 
properly aligned and that both Autosets are visible through the SXT St LOS 
before proceeding. Insure that lamp power is available to the qualification 
fixture and to the Portable Lamp Assembly. 
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6.2.12.2 


6.2.12.3 

6.2.12.4 


Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control Panel 
to OPTICS. Verify the following: 

a. +28 VDC OPTX OPERATE BUS (CG 1530) is 28.8±3 VDC. Record 
the indication on the CRT. 

b. CG 1211 OPTX 28V 800 cps 1% 0 ph not flashing on CRT. 

c. CG 1212 OPTX 800 cps 5% - 90 ph not flashing on CRT. 

Deleted 

Insure that the Optics control switches on the G6N Indicator Control Panel are 
set as follows: 

a. OPTICS MODE to MAN 

b. CONTROLLER SPEED to LO 

C. CONTROLLER COUPLING to DIRECT 

d. TELESCOPE TRUNNION to SLAVE to SXT 


6.2.12.5 


Set the OPTICS MODE switch to ZERO. 
MAN. 


After 15 seconds return the switch to 


6.2.12.6 Resolution Checks. 

6.2.12.6.1 Sight through the SXT eyepiece. Using the OPTICS CONTROL STICK, adjust 
the SXT to obtain the best reflected field of view of the 5-Inch autocollimator 
reticle engravings at the center of the field of view. 

6.2.12.6.2 Note that the autocollimator reticle contains a series of lines of different 
thickness and width. Each set of lines is marked with a number (20, 15, 10, 

7, 5, 3) which indicates the angle subtended by one line and one space. View 
each set of lines to determine the lowest numbered set in which resolution 
between lines (ability to distinguish separate distinct lines within a set) car 
be made. Record the number associated with that set of lines. The SXT 
resolution shall be at least 10 arc seconds at the center of the field of view. 

6.2.12.6.3 Repeat 6.2.12.6.1 and 6.2.12.6.2 using the SCT and the SCT resolution chart. 
The SCT Shall have a resolution of at least 3 arc minutes at the center of the 
field of view. 

6.2.12.7 Slave Telescope Mode Checks 

6.2.12.7.1 Verify/Perform OPTICS POWER ON TEST per Paragraph 6.2.3.2. 

6.2.12.7.2 Set/Verify following switches on GIN INDICATOR CONTROL PANEL: 

TELESCOPE TRUNNION - SLAVE to SXT 
CONTROLLER COUPLING - DIRECT 
CONTROLLER SPEED - HI 


FORM MtSt-M-l MV. »-«4 
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6.2.12.7.3 Monitor OCDU's by entering VERB 16 NOUN 55 into K-148. Press ENTER. 

6.2.12.7.4 Set OPTICS MODE to MAN. 


6.2.12.7.5 Using the Optics Hand Controller drive the optics until: 

Rl * *K)10.00±001.00 (SHAFT) 

R2 » +10.000*01.000 (TRUNNION) 

6.2.12.7.6 Verify on CRT and OPTICS PANEL 

SHAFT TPAC * Rl *0.11* 

TRUNNION TPAC » R2 *0.22° 

6.2.12.7.7 Set the TELESCOPE TRUNNION on the GIN INDICATOR PANEL to 0*. 

6.2.12.7.8 Verify: 

SHAFT TPAC = Rl *0.11* 

TRUNNION TPAC » 0.0* *0.22* 

R2 approximately equal to value specified in 6.2.12.7.5. 

6.2.12.7.9 Set the TELESCOPE TRUNNION ON THE GIN INDICATOR CONTROL PANEL 
to OFFSET 25°. 


6.2.12.7.10 Verify on the CRT and Optics Panel: 


SHAFT TPAC * Rl *0.11 Deg. 

TRUN TPAC * 25° *0.22 Deg. 

R2 approximately equal to value specified in 6.2.12.7.5. 

6.2.12.7.11 On the GIN Indicator Control Panel set the TELESCOPE TRUNNION to 
SLAVE to SXT. 


6.2.12.7.12 


6.2.12.7.13 


6.2.12.7.14 


Verify on CRT and Optics Panel: 

SHAFT TPAC * Rl *0.11 Deg. 

TRUN TPAC = R2 *0.22 Deg. 

On the GIN Indicator Control Panel set the OPTICS MODE to ZERO. 
Walt 15 sec. 

Verify on CRT and OPTICS PANEL: 


t 


FORM MtSt-M-a RIV. 


Rl * 000.00+000.02, -000.03 
R2 * 00.000+00.006, -00.007 
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SHAFT TPAC - Rl ±0.11 Deg, 
TRUN TPAC « R2 ±0.22 Deg. 


6.2.12.7.15 


6.2.12.8 


If Optics Testing will not be continued, set the GAN POWER-OPTICS 
switch on the LEB lighting Control Panel to OFF. 

SXT Parallelism Tests 


6.2.12.8.1 


6.2.12.8.2 


6.2.12.8.3 


6.2.12.8.4 


6.2.12.8.5 


6.2.12.8.6 


Remove the plug from the base of the SXT eyepiece and install the Adapter 
Assembly and Portable Light Assembly. Turn on the light. 

NOTE: If needed to reduce external light, place a photographers 
hood over the optics head. 

Using the OPTICS CONTROL STICK drive the SXT St LOS Trunnion to 
♦15. (XT *2* as indicated in R2 of the DSKY. Maintain a Shaft CDU angle 
of 000.00*0.10 degrees. 

Sight through the 5-inch autocollimator eyepiece and adjust the measurement 
knob to superimpose the SXT LLOS horizontal reticle image upon the 
autocollimator horizontal filar. Record the autocollimator reading. 

Repeat 6.2.12.8.3 twice. Calculate and record the average of the three 
autocollimator readings. 

Set the OPTICS MODE switch to ZERO. After 15 seconds return the 
OPTICS MODE switch to MAN. 

Again sight through the 5-inch autocollimator eyepiece and adjust the 
measurement knob to bring the SXT StLOS horizontal reticle and auto¬ 
collimator horizontal filar images to coincide. Record the autocollimator 
reading. 


6.2.12.8.7 


6.2.12.8.8 


6.2.12.8.9 


Repeat 6.2.12. 8.6 twice. Calculate and record the average of the three 
autocollimator readings. The average value obtained here shall not differ 
from that obtained in 6* 2.12.8.4 by more than 10 arc seconds. 

Using the OPTICS CONTROL STICK drive the SXT Trunnion angle to 
85.000* *5* as indicated on R2 of the DSKY. Set the CONTROLLER 
SPEED to LO and drive the SXT Trunnion to +90.000° *0.100* as indicated 
on R2 of the DSKY. Insure that the SXT Shaft angle remains at 000.00*0.10 
degrees as indicated by Rl on the DSKY. 

Sight through the SXT. Two reticle patterns shall be visible. Use the 
OPTICS CONTROL STICK to adjust the SXT Trunnion angle until the two 
horizontal reticle lines are coincident. Recoid the Trunnion CDU angle 
displayed in R2. The Trunnion CDU angle shall be 90.000*0.010 degrees. 


rONM Mlll-M-I MV. M4 
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8.10 Remove the Portable Light Assembly and Adapter Assembly from the base 
of the SXT eyepiece. Replace the SXT eyepiece plug. 

NOTE: If Optics testing will not continue, set the G/N POWER-OPTICS 
switch on the LEB Lighting Control Panel to OFF. 

9 SXT, CMC Function Check. 

^ ^ the OPTICS MODE switch to ZERO. After 15 seconds, return the 

switch to MAN. 

9.2 Sight through the SXT. Using the Control Stick align the SXT St LOS with 
optical target no. 1. When aligned press MARK. 

9.3 Record the value of R1 and R2 displayed on the CRT. Record the Shaft 
and Trunnion angles from the TP AC. 

9.4 Sight through the SXT. Using the Control Stick align the SXT StLOS with 
Optical Target No. 2. When aligned press MARK. 

9.5 Record the value in Rl and R2 on the DSKY. Record the Shaft and Trunnion 
angles from TPAC. 

9.6 Set the OPTICS MODE switch on the GAN Indicator Control Panel to ZERO. 
After 15 seconds set the switch to MAN, then CMC. 

9.7 Enter VERB 41, NOUN 55, ENTER into the DSKY. Enter the value for 
Rl from 6.2.12.9.3 into the DSKY and press ENTER. Enter the value 
for R2 from 6.2.12.9.3 into the DSKY and press ENTER. 

9.8 Sight through the SXT. The StLOS should be approximately centered on 
Optical Target No. 1. Record the Shaft and Trunnion angles from the 
TPAC. Hie difference between these values and the corresponding values 
recorded in 6.2.12.9.3 shall be less than 0.25 degrees. Record the 
difference. 

9.9 Enter VERB 41, NOUN 55, ENTER into the DSKY. Enter the value for Rl 
from 6.2.12.9.5 into the DSKY and press the ENTER pushbutton. Enter 
the value for R2 from 6.2.12.9.5 into the DSKY and press the ENTER 
pushbutton. 

9.10 Sight through the SXT. The StLOS should be approximately centered on 
Optical Target No. 2. Record the Shaft and Trunnion angles from the 
TPAC. The difference between these values and the corresponding values 
recorded in 6.2.12.9.5 shall be less than 0.25 degrees. Record the 
difference. 


6.2.12.9.11 


Set the OPTICS MODE switch to ZERO. After 15 seconds return the switch 
to MAN. 
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1. IHTRODUCTIOH 

1.1 The individual Spacecraft (SC) installed Guidance and navigation (G&N) 
System to be checked out per this process specification shall consist 
of one of each of the following major assemblies: The applicable part 
numbers shall be determined by drawing Ho. 201^999. 

1 - Optical Unit Assembly 

1 - Navigation' Base Assembly, Block II 

1 - Inertial Measurement Unit (IMU) & PI PA Elect. Assy. 

1 - Power and Servo Assembly (PSA) 

1 - Apollo Guidance Computer Group 
1 - G&H Interconnect Harness Assembly 
1 - Signal Conditioner Assembly 
1 - Display and Control Group ( D & C) 

1 - Coupling Data Uhit 

1.2 The G&JV System herein shall be identified as a Block II system. The 
computer contains the progran flight rop^s in the core rope memory. The 
test requirements herein are based on Sundisk Rev. 267* 

2. COPE 

2.1 This specification outlines the checkout requirements for the G&N System 

installedpj-n the Apollo Command Module Spacecrafts and tested in the VAB 

This document is to be used sub technical support for all Flock II G&H 
System test documentation for Command Module spacecraft testing. This 
document shall be amended by addendum to support applicable hardware, 
mission or program differences. 


2.2 
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3. 

APPLICABLE DOCUMENT 




3.1 

Documents Required by this Specification 



3.1.1 

When the requirements of this specification conflict vlth the drawing 
requirements, the drawing requirements shall have precedence. 


PS 2015000 

Master Bid Item Specification, Part II, 

Product Configuration and Acceptance Test 
Requirements, GUI Spacecraft Equipment 

Command Module, Block II 


ICD MB01-01307-216 

CDU to TVC Servo Amps Electrical Block II 


ICD MH01-0132U-216 

Attitude Error Signals Electrical Block II 


ICD MH 01-01325-216 

Total Attitude Signals 




ICD MIDI-OI327-216 

GUI Electrical Input Power 



ICD MH01-01328-216 

GAR Data Transmission to Operational and 

Flight Qual. Telemetry 


ICD MH01-01342-216 

G&N System Caution and Warning System Interface 


ICD MH01-013^9-^l6 

GAR Thermal Requirements far Block II AGE 


ICD MH01-013W-216 

Mode Control Signals S/C to ISS Discretes 


ICD MH01-01335-200 

Electrical Inertial Temperature Controller 


ICD MB01-01380-216 

Command Module Guidance Computer Electrical 
Interfaces BlOek II 


ICD MHOl-01386-216 

Attitude Error to SIVB 




MH01-01390-200 

GAR PSA Adapter Module ACE-S/C DIMS and 

DTCS Block II Vehicles. 


MA0201 

ACE-S/C Computer Subprogram Program 
Requirements S/C 101 KSC 

* 


MAO308-0107 

Mechanical Installation Specification for 

Apollo Guidance Equipment 

- 

MA0610-026A 

Contamination Control-Apollo Command Module 
and Service Module 

3.1.2 

3.1.2 

SID 65-1642 Apollo Command Module/Service Module 

Measurement Requirements for Block II 
The following addendums are applicable to this document. 

•?.- £»•**■. u, . M r 

b. Addendum II, Colossus GAN System Tests 

0. Addendum Dl, CSM 101. v - 
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4.0 MATERIAL AND EQUIPMENT 

4.1 The following test equipment shall be used to perform the requirements of this 

specification. If protection to personnel and equipment is not decreased, items, 
except government furnished parts, equivalent to those listed may be used. 


ITEM 

QUANTITY 

DESCRIPTION 

1 

1 

Digital Test Measurement System Model No. C14-208 

2 

1 

Digital Test Command System, Model No. C14-207 

3 

1 

Data Interleaver System, Model No. C14-232 

4 

1 

External Digital Test Command Unit Model No. 
C14-231 

5 

1 

8/C Ground Power Supply Model No. C14-418* 

6 

1 

Breakout Box, Test, CM-SM Adapter Model No. 
C14-467 

7 

1 

Electrical Cable Set Model No. C34-391. 

8 

1 

ICTC 513-100 MODEL 513-100 (MSO only) 

9 

1 

PSA Adapter Module, Model No. A23-304 

10 

1 

OPTICS SUPPORTING FIXTURE MODEL A14-135 
(MSO only) 

11 

1 

G&N INSTALLATION QUALIFICATION FIXTURE 
MODEL NO. A23-097 (MSO only) 

12 

1 

Theodolite (DKM 3 or equivalent) Model No. A23-079). 

13 

1 

Retroflectlng Prism, Model No. A23-200 

14 

1 

Portable Light Assembly Model No. A23-196 

15 

1 

Vacuum Tube Volt Ohmmeter (VTVOM) 

16 

1 

Calculator (Friden or equivalent) 

17 

1 

Movable Optics Target 

18 

1 

SCT Resolution Check Card 

19 

1 

Electrical Cable Portable G&N System, Model No. 

C14-462 

20 

1 

Electronic Counter with Preset Counter (Hewlett 
Packard 6245L with 526A Preset Plug-In Unit, or 
equivalent). 

21 

1 

Cable Set, SMD9-17166 


FORM MISl-M-S Mil 




















ND1002348C 


NORTH AMERICAN AVIATION. INC. 
•PACK and INFORMATION SYSTEMS DIVISION 




MWOOO BLVO.OOWNIV. CALIFORNIA 

COOE IOCMT. MO. 03993 



HUMBER 


REVISION LETTER 

PACE 




~l 1 1 1 1 ~~1 1 


ITEM 

QUANTITY 

DESCRIPTION 


22 

1 

Cable Set SMD9-17167 



23 

1 

Test Box, SMD9-17003 


• 

24 


PORTABLE TEMPERATURE CONTROLLER MODEL 
NO. S2 3-011 (VAB A PAD ONLY) 

25 


WHEATSTONE BRIDGE 




1 


Temperature Potentiometer UN #8693 
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5 .1.2.4 Failure of the G&N Tystem to pass any examination or test specified 
herein shall tentatively classify the G&N System as nonconforming, 
ftie normal test sequence may be continued on determination of the cause 
of the nonconformance if not detrimental to the G&N System or other 
interfacing subsystems. This determination shall have the concurrence 
of the G&N contractor test team. All nonconformance shall be investigated 
and cleared by waiver (FNN), ccrrection cf test specification, or 
hardware replacement.' The suspected malfunctioning hardware shall be re¬ 
moved and returned to the laboratory* - Only a flight certified replaceable unit 
ahallbeinstalled in the QiK System* .. * *_ ... ... . . 0 ^ : ._•! 


5* 1.2.5 The G&N System shall be operating in STANDBY mode vith CMC power 

applied for a minimum of two hours prior to torquing of inertial 
components. In the event STANDBY or CMC power is interrupted, an 
equivalent time period shall be allowed when power la restored before 
transfer to the OPERATE mode, except that when the interval of 
Interruption exceeds two hours, a two-hour warmup period shall he 
mandatory. Exceptions to the above are noted in 6.2.5.2. 

5.1.2,6 The interruption of +28 VDC power to the G&N System through the 

Main A and Main B power busses shall be cause for the Command Module 
G&N System operator to inmediately initiate the Qr^rgency shutdown 
procedure (6.1.4) to preclude damage to the G&N System. 

5* 1.2.7 The SCT and SXT eyepieces shall be stowed whenever the instruments are 

not in use to preclude damage to them. It shall be necessary to install 
the eyepieces when testing requires use of the instrument. 

5.1.2.8 Tto preserve the operational life of the components of the MDC and LEB 
DSKY'8, the monitor routines shall be used only when required by test 
procedure or trouble shooting. Such routines shall be terminated as 
quickly as possible in the test flow. Computer routines which cause 
the D3CY display to flash (either requesting data or displaying data) 
shall also be terminated as quickly as possible. 

5.1.2.9 To ndwe the possibility of tbs optlfea drifting intotfce stops, place tbs 

optics fat the mode .whenever. the optics l»4o Woe mad Sot used &*•/ 

any appreciable time. 


Avoid ropeatod slowing of SXT Shaft and Trunnion Into tbs mechanical stops* 


5.1.2.10 
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5.2 Standard Environmental Conditions 

5.2.1 The GIN System when installed in the Command Module shall be tested in an 
environment in accordance with ICD MH01-1348-416. At no time shall the dust 
particle count exceed Level 3000,000 of Federal Standard 209 with no more than 
2,000 particles per cubic foot larger than 5 microns; no more than 35 particles 
larger than 65 microns with no more than 3 of these 35 larger than 100 microns 
in existence. Dust covers shall be installed on the SXT and SCT per KD MH01- 
01350>116 when optics are not under test. 

5.2.1.1 For periods of GIN Testing with the optical heads and the eyepieces of the SCT 
and SXT of the C/M GIN uncovered, or with die eyepieces removed, the environ¬ 
ment shall meet at least the Class 100,000 particle size and count. 

5.2.1.2 With the optical heads covered and the eyepieces installed or covered on the optical 
components (SXT, SCT), the ambient environment shall meet the following con¬ 
ditions for particle size and count. No more than 1,400 particles 5.0 microns 

or larger per cubic foot. 

5.2.2 The APOLLO GIN System shall interface with a qualified ECS distribution system 
which shall supply coolant fluid during STANDBY and OPERATE control modes 
with flow rates and inlet temperatures as specified in ICD MH01-01349-416. 

5.3 Test Equipment Tolerances 

5.3.1 Measurements and tolerances are specifications stated herein are basic GIN 
System performance specifications. Calibration data must be supplied to the 
Acceptance Checkout Equipment (ACE) for the Power and Servo Assembly Adapter 
Module (PSAAM) and Signal Conditioner Assembly (SCA) performance. Final 
tolerances must include PSAAM and Signal Conditioner stability uncertainties 
(see appendix 1) as well as ACE and ACE carry-on conditioning uncertainties. 


FORM M1II-M-I RKV. M4 
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Test Sequence 

The test sequence should follow the flow chart of Figure 1, except 
for 6.2.5, Turn-On and Turn-Off procedure, which nay be performed 
as the requirement arises. 

TABLE I 


Paragraph 

t No. 

Test Title- 

6.2.1 


Application of Standby Power to G&N System 

6.2.2 


CMC Operational Test 

6.2.3 


Operate Power On Test 

6.2.1* 


G&N Power Supplies Test 

6.2.5 


General Turn Off and Turn On Procedures 

6.2.6 


G&N Operational Test 

6.2.7 


Glmbal Friction Test 

6.2.8 


G&N Panel Brightness & lamp Test 

6.2.9 


Semi-Automatic Mode Control Test 

6.2.10 


Zero Optics Test 

6.2.11 

* 

Optics Coordinate Transformation Control 
Test 

6.2.12 


Optics Function Test - VAB and PAD 

6.2.13 


Optics Flew Rate Test 

6.2.lli 


. Stabilization Loop Step Response Test 

6.2.15 


IRIG Scale Factor Test 

*6.2.16 


IMU Performance Test 

6.2.17 


Fine Alignment Test SXT-NB-IMU 

6.2.18 


Gyrocompassing Test 

6.2.19 


Voltage Margin Test 

6.2.20 


S/C Control & Display Test 
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5.4.2 
5.4.2.1 


Failuro of tho D criteria for HUG and PIPA parameters. 

M D l. °2. or D 3 exceeds its maximum value as specified in Table D, Paragraph 
6.2.16.10.8 for any HUG or PIPA, a retest sequence shall be initiated as indicated 
below: 



RETEST SEQUENCE 

The retest sequence shall be performed using the paragraphs indicated in Table I 
corresponding to the out-of-spec parameters. Table 2 indicates the test positions 
and other isolated parameters that must be recalculated and qualified. 

If Di, D 2 , or D 3 exceeds its maximum value after the retest sequence is com¬ 
pleted, the requirements of 5.4.2.2 (HUG) or 5.4.2.3 (PIPA) shall apply. If 
D l» D 2 , and D 3 are within tolerances specified in Table D after the retest sequence 
is completed, the original out-of-tolerance D terms calculated in paragraph 
6.2.16.10.8 shall be exonerated. 

5.4.2.2 HUG stability requirements. 

5.4.2.2.1 Failure to be within the maximum values for Dj or D 2 or D« after the retest se¬ 
quence shall constitute failure of the unit. * 

5.4.2.3 PIPA stability requirements. • 

5.4.2.3.1 Failure to be within the maximum limits of D x or D 2 or D 3 after the retest sequence 
constitute failure of the unit. 


FORM Mttl-M-I RIV. M4 
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TABLE 2 

- _..___ 

o. o.s. 

PARAMETER 

PERFORM 

POSITIONS 

PARAMETERS TO BE REQUALIFIED 

NBDY 

' 1 

NBDY 

NBDZ 

2 

NBDZ 

NBDX 

3 

NBDX 

ADSRAY 

1 and 4 

ADSRAY, NBDY j 

ADSRAZ 

2 and 9 

ADSRAZ, NBDZ 

ADSRAX 

3 and 7 

ADS RAX, NBDX 

ADIAY 

1 thru 3 t 

7 and 10 

NBDY, NBDX, ADIAX, ADSRAX, ADIAY 

ADUZ 

2 thru 4 

NBDZ, NBDX, ADUZ 

ADIAX 

1 thru 3 

NBDX, ADIAX, NBDY 

X PIP A Bias or S. F. 

1 thru 2 

X PIPA BIAS, X PIPA S. F. 

Y PIPA Bias or S. F. 

5 and 6 

Y PIPA BUS 

Y PIPA S. F. 

Z PIPA Bias or S. F. 

3 and 4 

Z PIPA Bias, 

Z PIPA S. F. 


FORM MIM-M-a R«v. 
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Retost subsequent to replacement of a malfunctioned assembly with that of a 
flight certified assembly shall be at the discretion of NASA Engineering. 

Table n can be used as a guide to determine general retest requirements. 

In all retest procedures, the test sequence of Figure 1 shall be adhered to. 

The resistance between the CMC case and structural ground shall be less 
than . 05 ohms. 

It is assumed that the Test Conductor has a working knowledge of the test 
equipment used; therefore, this procedure contains on !j the steps related 
directly to the GIN System components. If any questions arise concerning 
the test equipment, the Test Conductor should refer to the pertinent opera¬ 
tional manuals. 

The following requirements shall be completed before any of the tests in 
this specification are attempted. 

The GIN System shall be Government Furnished Property. 

The Installation of the GIN System into the spacecraft shall have been com¬ 
pleted as specified in Mechanical Installation Specification for Apollo Guidance 
Equipment Block n MA0308-0107. 

Interfacing systems (SCS, C ft IS, EPS, ECS) shall have been verified to 
conform to loading and operational requirements as specified by the appropriate 
ICD. 

All ACE equipment shall have been qualified in accordance with the respective 
quality assurance specifications prior to use with the GIN System. 


FORM Mill—M—1 MV. M4 
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5*8 The following condition* axe required for testing the GW System. 

5*8*1 Spacecraft systems other than the GW System may be operating on 

a noninterfering basis while individual system checkout of the 
GW System is being conducted. 

5*8.2 The GW System shall be supported by the Electrical Power System 

and Environmental Control System during operation in the Coanand 
Module. The Stabilization and Control System shall be connected 
to the G*'* System during GW operation in the Coemand Module for 
passive loading purposes if available. 

5*8.3 During tests which interface with the Stabilization and Control 

System and the Central Timing System, operation of these systems 
shall be required. 

5*9 The GW System shall be tested per this specification after it is 

Installed in the spacecraft. In the event that the Installed 
system, or any assembly thereof, is removed from the spacecraft for 
modification, recycle, or any other reason, this process specification 
or pertinent portions of it shall be perforated after the GW System 
or assembly thereof, is reinstalled. Testing shall be limited to 
GW System operation while actively connected to qualified space¬ 
craft threshold systems, namely, tht Electrical Power System (EPS), 
Environmental Control System (ECS), and Communication mm* Instrumen¬ 
tation System (c&IS) as much as possible. However, a minimum of 
combined and Integrated system testing with the Stabilization and 
Control System (scs). However, a minimum of combined anJ.Integrated 
system tatotjng., with the Stabilization and Control System (SCS>,~ Central u 

Timing System (CTS) and Caution and Warning System is required for com¬ 
plete GAN System Verification. 
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6.1.1. 5 


6 . 1 . 1.6 


6.1.2 

6* >..2*1 
6. J..2.1.1 

6.1.2.1.2 

6.1.2.1.3 

6.1.2.1.3.1 

6.1.2.1.4 


A warmup period of 1 hour with OPERATE power applied shill be required 
prior to performing any test in which gyro and accelerometer parameters 
are measured, and 15 minutes warmup prior to any test in which precision 
amplitude and frequency power supply checks are made. 

The following Command Module switches shall be in the position shown unless 
specifically directed otherwise in a procedural function. 

a. UP TLM switches on the LEB GW Control Panel and MDC Panel 2 
shall be set to ACCEPT. 


b. 


LAUNCH VEHICLE • 
to IU. 


GUIDANCE switch on MDC Panel 2 shall be set 


e. The SC CONT swl.ch on MDC Panel 1 shall be set to CMC. 

d. The CMC MODE switch on MDC Panel 1 shall be set to AUTO. 

e< The V CG switch on MDC Panel 1 shall be set to CSM. 

& The LIGHTS-INTEGRAL oontrol on the LEB Lighting Control Panel 
and the.Left Hand Circuit Breaker panel shall be set to the minimum 
brightness - OFF position. 

The following optical refenenoe alignment requirements shallDe demonstrated« 
MSOonly. 

GW Installation Qualification Fixture. 

The SXT Optical Reference No. 1 (Azimuth Autoset) LOS shall be located 
approximately 40 degrees (CW when viewed from above) from the SCZ axis 
measured in a horizontal plane. At this position, the Optical Reference shall 
be capable of being viewed through the SXT ST LOS. 

The SXT Optical Reference LOS position with respect to the horizontal plane 
shall be known to within 5 arc-seconds. The azimuth bearing of the Optical 
Reference LOS shall be known to within ±30 minutes of arc. 

The SXT Optical Reference No. 2 LOS shall be located approximately 80 
degrees from the SXT Optical Reference No. 1 (40 degrees from S/C Z axis) 
measured in a horizontal plane. At this position, the Optical Reference shall 
be capable of being viewed through the SXT STAR LOS. 

The SXT optical reference LOS position with respect to the horizontal plane 
shall be known to within 5 arc-seconds. The azimuth bearing of the Optical 
Reference LOS shall be known to within ±30 minutes of arc. 

SXT Optical Reference No. 3 shall be capable of being viewed through the SXT 
LLOS and the STAR LOS simultaneously at the Zero Optics position. 


FORM MIU-H-1 REV. M4 









6 .1.2.1.4.1 SXT Optical Reference No. 3 shall have the capability to measure the non¬ 
parallelism of the LLOS and STAR LOS to a resolution of 2 arc-seconds. 

8.1.3 Deleted. 

6 .1.4 Emergency Shutdown Procedure 

CAUTION : In the event of a malfunction occurence which could damage 

the GUV System before the normal shutdown procedure 6.2.5 
could be performed, the following sequence sheold be 
utilized in the spacecraft. 

6 .1.4.1 On the LEB Lighting Control Panel set the G/lf POWER-IMU and a/]! POWER 
OPTICS switches to OFF. 

6 .1.4.2 On the Right Hand Circuit Breaker Panel set the following switches and 
circuit breakers to OFF (breakers pulled out). 

a. GUI DANCE/NAVIGATION COMPUTER MN A and MN B 

b. GUIDANCE/NAVIGATION IMU HTR MN A and MN B 

c. G/N POWER switch to OFF 

d. GUIDANCE/NAVIGATION IMU MV A and MN B 

e. GUIDANCE/NAVIGATION OPTICS MN A and MN B 

f. GUIDANCE/NAVIGATION POWER AC 1 and AC 2 

6 .1-4.3 Verify that the PTC Is providing heater power to the GUV System. 
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Test Procedures 

Application of Standby Power to G&N System 

All power and control switches on the G&N Indicator Control Panel shall be placed 
in the OFF or neutral position. 

The Portable Temperature Controller (PTC), shall be supplying inertial com¬ 
ponent heater power to the G&N System through the PSA, Connector No.45J2- 

Computer Power On 

Set the POWER-AC 1 and AC2 breakers on the Right Hand Circuit Breaker Panel 
to ON (breakers pushed in), and position G/N POWER switch to AC1. 

Set the G&N COMPUTER MN A and MN B Breakers on the Right Hand Circuit 
Breaker Panel to ON (breakers pushed in). 

Set the computer numerical display lights to the minimum acceptable brightness 
by rotating the Brightness Controls on the MDC and LEB Lighting Control 
Panels. 

The +28 VDC CMC OPERATE voltage (CG 1520) shall be +28.8+3 VDC. Verify 
CRT indication. On DSKY verify TEMP light is ON. On the G&N Indicator 
Control Panel verify PGNS light is ON. 

The voltage output of the +4 VDC CMC supply shall be +4.00+0.20 VDC, 

(CGI030). The value on the CRT shall be recorded. 

The voltage output of the +14 VDC CMC supply shall be +14.0+0.4 VDC, 

(CGI020). The value on the CRT shall be recorded. 

Using DSKY, enter VERB 36, ENTR, then press RESET. Verify that Rl, R2 
and R3 are blank and PROG * 00. 

IMU *HTR Heater Power On 

Enter the IMU Standby Mode of operation by engaging the IMU HTR MN A and 
MN B breakers on the Right Hand Circuit Breaker Panel (breakers pushed in). 

NOTE: Restart Lamp may illuminate, if it does, disregard and press RSET 
on the DSKY. 

Verify that the IMU +28 VDC STANDBY discrete lamp on Event Module is 
illu m inated (CG 1513). On DSKY verify TEMP light is extinguished. On the 
G&N Indicator Control Panel verify PGNS light is extinguished. 


FORM MIII-H-t MV. M4 
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6.2.1.3.8.3 Record the value of the following signals displayed on the CRT. 


CG 1331 28V 3200 CPS 
POWER SUPPLY FEEDBACK 


28.6*0.6 VRMS 


b. CG 1510 ♦ 28 VDC 
STANDBY POWER 


28.8*3 VDC 


6.2.1.3.8.4 The PIPA TEMP on the CRT shall be monitored at 15 min., 1 hr. and 2 hrs. 

from execution of 6.2.1.4.1 to insure that the PIPA Temperature Control 
Loop circuitry is operating to maintain a temperature of 130.5*1.5*F (CG2300). 

6.2.1.3.8.6 At the termination of the 2-hour period, record the PIPA temperature (CG2300) 
on the CRT. On the event recorder verify that the 1MU HEATER current dis¬ 
crete (CG2302) is ON and that the IMU BLOWER current discrete (CG2303) is 
OFF over the last two hour period (occasionally discretes may cycle). 

6.2.1.3.8.6 With the eyepiece in the Eyepiece Storage Unit, check the eyepiece surface 
temperature at the quick disconnect flange using an LAN #8693 Temperature 
Potentiometer, or a similar type thermocouple probe meter. Record both the 
ambient and eyepiece surface temperatures and verify that the eyepiece surface 
temperature is at least 10°F above the ambient temperature. 


6.2.1.3.9 


Zero the CMC erasable memory by entering the following sequence into the 
K-start: 


a. VERB 92, ENTER 

b. 00015, ENTER 

. 10 Initiate CMC self-check by entering the following sequence into the K-start: 

a. VERB 21 NOUN 27, ENTER 

b. 77777, ENTER 

c. VERB 15 NOUN 01, ENTER 

d. 1366, ENTER 


1.10.1 Monitor until R2 (SCOUNT +1) increments twide. If an error is detected ?^ 
the PROGRAM ALARM lamp on the DSKY’s shall light. 

. 10.2 Terminate the monitor routine by entering the following into the DSKY. 

VERB 34, ENTER * 

. 10.3 Enter the following into the K-start: 

a. - VERB 21 ! ' 

b. NOUN 27, press ENTER pushbutton 

c. 00000, press ENTER pushbutton 


FORM Mlll-M-I RIV. M4 
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(DC Operational Test 

HOTS: Verify that IMU STANDBY power (including CMC operate power) 

is applied, IMU OPERATE Power is not applied. (GW IMU HTR 
MR A and MH B breakers engaged. Computer Ml A and MR B 
breakers engaged, IMU MN A and MN B breakers disengaged, 

G/H Power-IMU switch on LEB Lighting Control Itonel in OFF 
Position). 

Using the LEB CMC DSKY, enter the following sequence of data into the 
CMC to initiate the DSKY check. Press the ENTER pushbutton after each 
entry (denoted by E). 

VERB 36, E Press RESET 
VERB 21 HOUR 27, E 
77766, S 


6.2.2.2.1 


DSKY check shall check all the electroluminescent elements by 
displaying the decimal numbers from nine through zero in succession, 
each set of numbers shall be displayed for approximately 5 seconds. 
Verify all elements operable, on MDC and LEB CMC DSKY'a. VERB-NOUN 
display shall flash. 

Minus and plus signs shall be displayed. Verify operation on MDC and 
LEB DSKY's. 


6 . 2 . 2 . 2.2 


COMP ACTY lamp shall be illuminated for approximately 5 seconds, then 
DSKY shall blank. 
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CAUTION and STATUS Displays 

1 Qatar VERB 35, ENTR, into LEB CMC DSKY. 

2 The following MDC and LEB CMC DSKY displays shall illuminate for 
approximately 5 seconds. 

a. UPLINK ACTY 

b. NO ATT 

c. 3TBY 

d. KEY REL Flashing 

e. TEMP 

f. GIMBAL LOCK 

g. PROG 

h. . RESTART 

!• TRACKER 

j. OPR ERROR Flashing 

k. COMP ACTY 

l. VERB-NOUN Flashing 

m. Plus 88888 in Rl, R2, and R3 

n. PONGS. OMT!, IS3 Warning lights (CMC shall remain illuminated for 

15AS seconds. 


After indications a through 1 go out +88888 shall remain in Rl, R2, R3. 
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6.2.2.4 DSKY Pushbutton Check 

6.2.2.4.1 Enter the following sequence into the LEB CMC DSKY. Press the ENTER 
pushbutton after each entry (denoted by E). 

a. VERB 25 NOUN 01, E 

b. 02100, E 

c. +00123, E 

d. -00456, E 

e. -00789, E 

6.2.2.4.2 The LEB CMC DSKY shall indicate +00123 in Rl, -00456 in R2, and -00789 
in R3. 

6.2.2.4.3 Enter VERB 05, NOUN 01 into the LEB CMC DSKY. Press the ENTER push¬ 
button. 

6.2.2.4.4 Enter 02100 into LEB CMC DSKY. Press the ENTER pushbutton. The LEB 
CMC DSKY shall indicate 00024 in Rl, 77664 in R2, and 77576 in R3. Verify. 

6.2.2.4.5 Enter the following sequence into the LEB CMC DSKY. 

a. VERB 21 NOUN 01, ENTER 

b. 02100, ENTER 

c. +00123, DO NOT press ENTER 

6.2.2.4.5.1 Press the CLEAR pushbutton. Rl shall clear. 

6.2.2.4.6 Enter VERB 16 NOUN 70 into the LEB CMC DSKY. Press the ENTER push¬ 
button. The operator Error Light shall light. 

6.2.2.4.6.1 Press the RESET pushbutton. The Operator Error light shall extinguish. 

6.2.2.4.7 Enter the following sequence into the LEB CMC DSKY. Press the ENTER 
pushbutton as indicated. The Key Release Light shall light. 

a. VERB 16, NOUN 20, ENTER 

b. VERB 

6.2.2.4.7.1 Press the KEY RELEASE pushbutton. The Key Release light shall 

6.2.2.4.7.2 Enter VERB 36, into the LEB CMC DSKY. Press the ENTER pushbutton. 
NOTE: 6.2.2.4.8 does not apply to 2TV-1. 

6.2.2.4.8 Enter the following sequence into the LEB CMC DSKY. 


a. VERB 11 

b. 00032, 


NOUN 10, 
ENTER 


FORM Mtai-M-1 RCV. M4 
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Press the STANDBY proceed pushbutton once and verify that "5XXXX" is 
displayed In HI. Press the STANDBY pushbutton again and verify that 
"7XXXX" Is displayed In Rl. Enter VERB 34 and press the ENTER push¬ 
button. 

6.2.2.4.9 

Repeat 6.2.2.4.1 through 6.2.2.4.8 using the MDC CMC DSKY. 

6.2.2.5 

Uplink and Downlink Checks. 

6.2.2.5.1 

Enter VERB 36 Into K148. Press the ENTER pushbutton, then press ERROR 
RESET pushbutton. 

6.2.2.5.2 

Enter the following sequence Into K148. Press the ENTER pushbutton after 
each entry. 


a. VERB 25 NOUN 01 ENTER 

b. 02100, ENTER 

c. 00000, ENTER 

d. 77777, ENTER 

e. 07254, ENTER 

f. VERB 05 NOUN 01, ENTER 

g. 02100, ENTER 

6.2.2.5.3 

CMC Registers Rl, R2, and R3 display on the CRT shall indicate 00000, 

77777, and 07254, respectively. 

6.2.2.S.4 

Set/Verify that the UP TLM switch on the Main Display Panel is set to ACCEPT 
and that the UP TLM switch- on the G4N Indicator Control Panel is set to BLOCK. 

6.2.2.5.5 

Execute the Block Uplink Override R-START to enable data to be sent via 
K-START. On K-148 insert VERB. Verify that the VERB indications on 
the DSKY andORTdoes not change. l. . ... ,■/. 

6.2.2.5.6 

Set the UP TLM switch on the G6N Indicator Control Panel to ACCEPT. 

Verify that the BLOCK UPLINK discrete is OFF. 

6.2.2.5.7 

On K-148 insert VERB 01. Verify that the VERB indication on the DSKY and 

CRT is 01. 

6.2.2.5.8 

Set the UP TLM switch on the MAIN DISPLAY Panel to BLOCK. Verify that 
the BLOCK UPLINK discrete is ON. 

6.2.2.5.9 

On K-148 insert VERB. Verify VERB indication on the DSKY and CRT does 
not change. 

6.2.2.5.10 

Set the UP TLM switch on the MAIN DISPLAY Panel to ACCEPT. Verify 

that the BLOCK UPLINK discrete is OFF. Remove the Block Uplink Override 
R-START. 

6.2.2.5.11 

On K-148 insert VERB 36. Press the ENTER pushbutton. 
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6.2.2.6 Deleted 

6.2.2.7 Parity Fail Test 

6.2.2.7.1 Enter the following into the K-Start. Press the ENTER pushbutton after 
each entry. 

a. VERB 92, ENTER 

b. 00015, ENTER 

O. VERB 22 NOUN 02, ENTER 

d. 02100 ENTER 

e. 33777, ENTER 

f. 04353, ENTER 

g. VERB 25 NOUN 26, ENTER 

h. 04000, ENTER 

j. 01500 ENTER 

k. 00004 ENTER 

m. VERB 30, ENTER 

The RESTART lamps on the MDC lr LEB DISKY’s shall illuminate. The PGNS 
caution lamps on the MDC ft LEB annunciator panels shall illuminate. 

6.2.2.7.2 Press the ERROR RESET pushbutton on the K-Start. The RESTART ft 
PGNS caution lamps shall extinguish. 


6.2.2.7.3 


Enter VERB 36, into the K-START. Press the ENTER pushbutton. 
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6.2.2.8 
6.2.2.8.1 


Rupt Lock Test 

ftiter the following sequence into the K-St art. Press the EWER pushbutton 
after each entry. 

a. VERB 24 HOUR 01, ENTER 

b. 02180> EWER 

c. 30001, EWER 

d. 01600, EWER 

e. VERB 25 NOUN 26, EWER 

f. 00001, ENTER 

g. 01600, EWER 

h. 00004, ENTER 
1. VERB 31, ENTER 


The RESTART lamps on the MDC and LEB DSKY's shall illuminate. The 
PGNS caution lamps on the MDC & LEB annunciator panels shall illuminate. 


6.2.2.8.2 Press the ERROR RESET pushbutton on the K-START. The RESTART & PONS 

caution lamps shall extinguish. 

Etater VERB 36 into the K-Start. Press the ENTER pushbutton. 


6.2.2.8.3 
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6.2.2.9 TC Trap Teat 

6.2.2.9.1 Enter the following sequence into the K-Start. Press the ENTER pushbuttor 
after each entry. 

a. VERB 21 NOUN 02, ENTER 

b. 02100 ENTER 

c. 01500, ENTER 

d. YERB 25 NOUN 26, ENTER 

• . 04000, ENTER 

f. 01500, ENTER 

g. 00004 ENTER 

h. VERB 30, ENTER 

•Hie RESTART lamps on the MDC & LEB DSKY's shall illuminate. The PGNS 
caution lamps on the MDC & LEB annunciator panels shall illuminate. 


6.2.2.9.2 Press the ERROR RESET pushbutton on the K-Stare. The RESTART & PGNS 
caution lamps shall extinguish. 


6.2.2.9.3 


Enter VFPB 36 into the K-Start. Press the ENTER pushbutton. 
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6.2.2.10 Nightvatchman Test 

6.2.2.10.1 Enter the following sequence into the K-Start. Press ENTER pushbutton 
after each entry. 

a. VERB 24 W0U!f 01, ENTER 

b. 02100, BITTER 

C. 30001, ENTER 

d. 01500, ENTER 

e. VERB 25 NOUN 26, ENTER 

f. 04000, ENTER 

g. 01500, ENTER 

h. 00004, ENTER 

' 1. VERB 30, ENTER 

The RESTART lamps on the MDC & LEB DSKY's shall illuminate. Hie PGNS 
caution lamps on the MDC & LEB annunciator panels shall illuminate. 


6.2.2.10.2 

6.2.2.10.3 
6.2.2.11 
6.2.2.11.1 

6.2.2.11.2 

6.2.2.11.3 


Press the ERROR RESET pushbutton on the X-Start. The RESTART & PGNS 
caution lamps shall extinguish. 

Enter VERB 36 into the K-Start. Press the ENTER pushbutton. 

Bank Sum Check 

From a program listing for the installed CMC ropes, obtain a list of 
bank CKSM bugger words. 

Enter VERB 91, ENTER into JCLU8. 

Record the following: 

R1 - Bank Sum 

R2 ■ Bank Number 

R3 * Bank CKSM bugger word 


R1 shall be the same or the complement of R2. 

R3 shall equal the CKSM bugger word for the indicated bank. 
Enter VERB 33, ENTER 


6.2.2.11.4 Repeat 6.2.2.11.3 until all banks have been checked. Terminate the 
Bank Sum Test by entering VERB 34, ENT® into K148. 
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6.2.2.12 CMC Clock Frequency Test. 

6.1.2.12.1 Insure that CMC operate power has been applied for a minimum of 10 minutes 
before performing this test. 

6.2.2.12.2 Verify that the counter is connected to the 3.2 kc signal on the hardline. 

6.2.2.12.3 Insure that the counter has been warming up for a minimum of 30 minutes. 

6.2.2.12.4 Cu the counter. 

Set the FUNCTION switch to: MAN START 

Set the TIME BASE switch to: 1 usee TIME UNIT/COUNT 

Set the SENSITIVITY control to: CHECK 

6.2.2.12.5 Verify proper counter operation. 

6.2.2.12.6 Set the FUNCTION switch to REMOTE OR TIME INTERVAL. 

6.2.2.12.7 Plug in the Preset unit and set: 

MODE switch to PRESET 
N switches to 96000. 

6.2.2.12.8 Turn SAMPLE RATE control fully clockwise (HOLD). Wait 35 seconds for 
counter display to fill. 

6.2.2.12.9 Start counting by depressing RESET switch on counter. 

6.2.2.12.10 After approximately 30 seconds, read and record counter display. 

6.2.2.12.11 Repeat steps 6.2.2.12.9 and 6.2.2.12.10 nine times. 

6.2.2.12.12 The average of the 10 previous readings shall be 30.000000*0.000060 seconds. 

6.2.2.12.13 Insure that the system is not in IMU Operate. 

6.2.2.12.14 Perform the following DSKY operations: 

VERB 3T ENTR 0 EJn TH 

00006 ENTR EN P.n 


Press and hold the PRO pushbutton on the DSKY for 3 seconds. Verify the 
Standby lamp is lighted. 

6.2.2.12.15 Repeat steps 6.2.2.12.9 through 6.2.2.12.12. 

6.2.2.12.16 Press and hold the PRO pushbutton on the DSKY for 3 seconds. Verify the 
Standby lamp is not lighted. 

PORM M11I-H-1 M«». M4 
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6.2.2.12.17 Perform the following DSKY operations: 


VERB 37 ENTR 

00005 ENTR 


6.2.2.13 Minimum Impulse Controller Input Test. 

* 

6.2.2.13.1 Enter the following into the DSKT. 

0. VERB 11 NOUN 10, ENTER 

b. 00032 ENTER 


6.2.2.13.2 


6 . 2 . 2 . 

6 . 2 . 2 . 

6 . 2 . 2 . 

6 . 2 . 2 . 

6 . 2 . 2 . 


13.3 

14 

14.1 

14.2 

14.3 


Set the Minimum Impulse Controller on the Indicator Control Panel to the 
following position and observe R1 of the DSKY for the proper indications. 


MIC Position 

a. Up 

b. Down 
o. Left 

d. Right 

e. Clockwise 

f. Counterclockwise 

g. Neutral 


R1 DSKY Indication 

7777* 

77776 
77737 
77757 
77773 
77767 

77777 


Enter VERB 34, ENTER into the DSKY. 

Mark and Mark Reject pushbutton test. 

On the G&N Indicator Control Panel press and hold MARK pushbutton. 
Observe PROG alarm lamp is lighted. 

Enter the following in K-148* 


VERB 11 
00016 


NOUN 10 


ENTR 

ENTR 


6.2.2.14.4 


6.2.2.14.5 


6.2.2.14.6 


6.2.2.14.7 


Observe that DSKY row 1 displays 00040. 

Release MARK pushbutton. 

Observe that DSKY Row 1 displays 00000. Press ERR RSET pushbutton. 
Press and hold the REJECT pushbutton on the G&N Indicator Control Panel. 
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6.2.3.1.2 Switches and selectors on the GIN Indicator control panel shall be set as 
follows: 

a. OPTICS ZERO to ZERO 

b; OPTICS MODE to MANUAL 

c; OPTICS COUPLING to DIRECT 

d: OPTICS SPEED to MED 

e: OPTICS TEL TRUN to SLAVE to SXT 

f. RETICLE BRIGHTNESS to minimum brightness position 

6.2.3.1.3 Adjust the Command Module MDC and LEB Lighting Controls to mi nimum 
intensity for proper readout of GliN Displays. 

6.2.3.1.4 Set up the ACE analog recorders to monitor the following measurements 
(set chart speed to 5 mm/sec): 

a. CG 2117 IGA Servo Error In Phase 

b. CG 2177 OGA Servo Error In Phase 

c. CG 2147 MGA Servo Error In Phase 

d. CG 2112 IG IX Resolver Output Sin 

e. CG 2172 OG IX Resolver Output Sin 

f. CG 2142 MG IX Resolver Output Sin 

g. CG 1040 4-120 VDC PIPA Supply DC Level 

CAUTION: Before proceeding, insure that the GAN System has been operating 
in the STANDBY MODE (power configuration as defined in 6.2.3.1) 
for a minimum period of 2 hours. Exceptions to this requirement 
are noted in 6.2.5.2.9. 

CAUTION NOTE: If the requirements of 6.2.3.1.6 are not met, remove IMU 
operate power immediately by placing the G/N POWLR-IMU 
switch on the LEB Lighting Control Panel to OFF. 

6.2.3.1.5 Perform the following sequence: 

a. Turn on the IMU MNA and MN B circuit breakers on the Right Hand 
Circuit Breaker Panel (breakers pushed in). 

b. Start Analog Recorders. 

e. Place G/N Power - IMU switch on the LEB Lighting Control Panel to 
IMU (switch toggle up). 


FORM Mtll-M-I REV. *»*4 
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6.2.3.1.6 Immediately begin monitoring the following measurements. 

a. The IMU Operate Power is +28.8+3 VDC (CG 1500). Verify on CRT. 

b. On the recorders, verify that oscillations are not sustained and that 

a null is achieved within 10 seconds of power application in 6.2.3.1.5 
on the following measurements: 

CG 2112, IG IX Resolver Output Sin 
CG 2142, MG IX Resolver Output Sin 
CG 2172, OG IX Resolver Output Sin 

c. On the CRT, verify that the following signals are between +3 to +5 Vrms 

or -3 to -5 Vrms for a period of approximately 90 sec. After approximately 
100 sec the following signals shall be less than +1.0 Vrms. 

CG 2001 X PIPA SG OUTPUT IN PHASE 
CG 2021 Y PIPA SG OUTPUT IN PHASE 
CG 2041 Z PIPA SG OUTPUT IN PHASE 

d. On the CRT, verify the absence of the +120 VDC PIPA supply (CG 1040) 
for a period of 90+10 seconds following power application in 6.2.3.1.5. 
yerifjrPIPA fail discrete is present during this period. After approximately 
100 seconds, the voltage shall read +120+6 Vdc. 

e. Stop the analog recorders. 

6.2.3.1.7 Insure that the following alarm lamps are not lighted on GAN LEB Display 
Panel. 

a. * CMC Warning 

b. ISS Warning 

c. PGNS Caution 

8 Verify that the PROGRAM ALARM lamp on the DSKY's does not light. 

9 The OG, IG, and MG CDU angles shall be 00000+00150. Verify on CRT. 

10 Enter the following into K-148: 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 
C. +00000, ENTER 

d. +00000, ENTER 

6.2.3.1.11 Verify that the following secondary power supply voltages are not flashing 
on the CRT display. 


6.2.3.1. 
6.2.3. U 
6.2.3.1. 


FORM MISI-M-a MV. M4 





NORTH AMERICAN AVIATION. INC. 
SPACE and INFORMATION SYSTEMS DIVISION 

1**14 LAKEWOOD ILVD, OOWNCV. CALIPOKNIA 

COOE IDENT. MO. 039S3 


ND1002348C 


36 


REVISION LETTER 



TABLE VI. 

SECONDARY POWER SUPPLY VOLTAGES 


Meas. No. 

Signal 

1 . 

CG-1041 

+120 VDC PIPA SUPPLY 

2. 

CG 1051 

+20 VDC PIPA SUPPLY 

3. 

CG 1052 

*20 VDC PIPA SUPPLY 

4. 

CG 1070 

+4 VDC CDU SUPPLY 

5. 

CG 1100 

-28 VDC ELECTRONICS 

6. 

CG 1021 

+14 VDC CMC SUPPLY 

7. 

CG 1030 

+4 VDC CMC SUPPLY 

8. 

CG 1201 

IMU 28V 800 CPS 1 pet 0 ph 

9. 

CG 1202 

IMU 28V 800 CPS 5 pet ph A 

10. 

CG 1203 

IMU 28V 800 CPS 5 pet ph B 

11. 

CG 1331 

3.2KC 28V SUPPLY 

12. 

CG 1110 

2.5 VDC TM BIAS 


6.2.3.1.12 

6.2.3.1.14 

6.2.3.1.15 

6.2.3.2 

6.2.3.2.1 

6.2.3.2.2 


The IMU Platform should not be moved during the Temperature Control Test. 
15 minutes after the application of IMU OPERATE power reoord PIPA TEMP 
(CG 2300) displayed on the CRT. 

1 hour after the application of IMU OPERATE power monitor and record PIPA 
TEMP (CG 2300) every 5 minutes for 1 hour. Verify that each reading does 
not deviate from the average of each signal by more than o. 1* F. 

When 2 hours have elapsed since the application of IMU OPERATE 
power record PIPA TEMP. PIPA TEMP shall be 130.5±1.5*F. PIPA 
TEMP shall be within 0.5* F of that recorded in 6.2.3.1.12 and 
6.2.1.3.8.4. 

Optics Power ON 

Optics power shall be applied by actuating the G&N OPTICS MN A and OPTICS 
MN B breakers on the Right Hand Circuit Breaker Panel (breakers pushed in), 
and placing G/N Power - OPTICS switch on the LEB Lighting Control Panel 
to ON. 

OPTICS +28 VDC discrete shall be issued (CG 1533). Verify by observing 
that the OPTICS lamp on Event Module is illuminated. Verify that the +28 
VDC OPTX OPERATE BUS (CG 1530) is +28.8±3 VDC. Record the indication 
on the CRT. 


FORM MtSI-M-1 MV. M4 
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3 Verify the following secondary power supply voltages on the CRT are not 
flashing: 

CG 1211 OPTX 28V 800 CPS 1 pet 0 ph 
CG 1212 OPTX 800 CPS 5 pct-90 ph 

3.1 Set/verify OPTICS MODE on the GAN Indicator Control Panel to MAN. 

3.2 Set the OPTICS ZERO switch o* the G&N Indicator Panel toZEROv . t 

I i. ^ , . 

IMU Cage Test 

1 Enter the following into the DSKY: 

a. VERB 40 NOUN 20, ENTER (wait 3 seconds) 

b. VERB 41 NOUN 20, ENTER 

c. 400200, ENTER 

d. 400200, ENTER 

e. 400200, ENTER 

Observe that the NO ATT lamps on the DSKY's light and that CDUX, CDUY, 
CDUZ on the CRT indicate approximately 400200. 

2 Set up the Analog Recorder to monitor the following signals: 

a. IG IX Resolver Output Sine (CG 2112) 

b. MG IX Resolver Output Sine (CG 2142) 

c. OG IX Resolver Output Sine (CG 2172) 

Start the Analog Recorders. 

3 On MDC panel 1, press and hold the IMU CAGE switch in the CAGE position. 
On the Analog Recorder, verify that the IX Sine signals (CG 2112, CG 2142, 
and CG 2172) null out at 0.5V rms or less. 

4 Release the IMU CAGE switch. Disregard any momentary transients on the 
IX Resolver Sine signals when the switch is released. Sustained oscillations 
shall be cause for immediate removal of IMU OPERATE power. 

5 On the CRT verify that CDUX, CDUY and CDUZ are all between 400150 and 
4*35850. 

6 Stop the Analog Recorders. 

GAN System Power Supplies Test 


FONM MtSI-H -1 RtV. M 4 
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Proceed with this test if 6.2.3, Operate Power On Test, has been completed 
and system operation has not been interrupted. If system operation has been 
interrupted, perform 6.2.5.2, Turn On Procedure, before proceeding with 
this test. Insure that the IMU Operate Power has been on for at least 15 
minutes before proceeding with this test. 

Enter the following sequence into the K-Start. Verb 41 NOUN 20, ENTER; 

400000 ENTER; 400000 ENTER; 400000 ENTER. 

Set/Verify the following circuit breakers and switches on the Right Hand 
Circuit Breakers Panel and LEB. 

a. COMPUTER MN A to ON (pushed in) and COMPUTER BIN B to OFF 
(pulled out). 

b. G/N - POWER to AC1 

c. IMU HTR BIN A to ON (pushed in) and IMU HTR BIN B to OFF (pulled out). 

d. IMU BIN A to ON (pushed in) and IBIU BIN B to OFF (pulled out). 

e. G/N POWER - IMU to IBIU 

f. OPTICS BIN A to ON (pushed in) and OPTICS BIN B to OFF (pulled out). 

g. G/N POWER - OPTICS to OPTICS 

Record the voltage indicated on the CRT for the following signals: . 

a. The 428 VDC IBIU OPERATE (Buss No. 1) output voltage shall be 428.8*3 
VDC (CG 1500). 

b. The 428 VDC IBIU STANDBY (Buss No. 2) output voltage shall be 428.843 
VDC (CG 1510). 

e. The 428 VDC CMC OPERATE (Buss No. 3) output voltage shall be 428.843 
VDC (CG 1520). 

d. ‘ The 428 VDC OPTX OPERATE (Buss No. 4) output voltage shall be 428.843 

VDC (CG 1530) 

e. The CG 2221, IGA CDU Coarse Error measurement shall be 0.040.68 Vrms. 

f. The CG 2251 MGA CDU Coarse Error measurement shall be 0.040.68 Vrms. 

g. The CG 2281 OGA CDU Coarse Error measurement shall be 0.040.68 Vrms. 

Record the voltage indicated on the CRT for the following power supplies: 

a. The 4120 VDC PIPA Power Supply output voltage shall be 12046 VDC 
(CG 1040). 

b. The 420 VDC PIPA Power Supply output voltage shall be 20.041.2 VDC 
(CG 1051). 

c. The -20 VDC PIPA Power Supply output voltage shall be -20*2 VDC 
(CG 1052). 

d. The -28 VDC Electronics Power Supply output voltage shall be -28.546.0 
VDC (CG 1100). 
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6.2.4.6 The following values shall be measured with the guidance reference clock 

synchronizing input pulse. Record the voltage indicated on the CRT. 

a. IMU 28V ( 800 CPS 1% 0 deg voltage shall be 28.0*0.6 VAC (CG 1201) 

b. IMU 28V, 800 CPS, 5% PHA - 90 deg. voltage shall be 28.0*1.4 VAC 
(CG 1202). 

c. IMU 28V, 800 CPS, 5% PHB 0 deg. voltage shall be 28.0*2.1 VAC 
(CG 1203). 

d. Optics 28V, 800 CPS 1% 0 deg voltage shall be 28.0*0. 6 VAC (CG 1211). 

a. Optics 28V, 800 CPS 5% -90 deg voltage shall be 28.0*1.5 VAC (CG 1212). 

f. PH Diff IMU 5% 0 deg. -90 deg. (CG 1207) phase difference shall be 
-90* *10°. 

g. PH Diff Optics 1% IMU 1% (CG 1220) phase difference shall be 0* *10*. 

6.2.4.7 Record the voltages indicated on the CRT for the following power supplies: 

a. The *14 VDC CMC Power Supply output voltage shall be *14.0*0.4 VDC 
(CG 1020). 

b. The +4 VDC CMC Power Supply output voltage shall be +4.0*0.2 VDC 
(CG 1030). 

e. The +4 VDC CDU Power Supply output voltage shall be *4.0*0.2 VDC 
(CG 1070). 

d. The *2.50 VDC TM BIAS SUPPLY output voltage shall be +2.50*0.05 VDC 
(CG 1110). 

6.2.4.8 Record the CRT indications for the following measurements: 

a. The 28V, 3200 CPS Power Supply feedback output voltage shall be 
28. 6*0. 6V RMS (CG 1331). 

b. * The phase difference between the 3.2 Kc supply and CMC sync shall be 

0° *10° (CG 1336). 

c. The *14 VDC CMC Power Supply rms noise shall be less than 1.0 vrms 
(CG 1021). 

d. The *4 VDC CMC Power Supply rms noise shall be lees **» fn 1.0 vrms 

(CG1031)* . 

6.2.4.9 Set/Verify the following circuit breakers and switches on the Right Hand Circuit 

Breaker Panel and LEB: 

a. G/N POWER-OPTICS to OFF 

b. OPTICS MN B to ON (pushed in) and OPTICS MN A to OFF (pulled out) 

c. G/N POWER - IMU to OFF 

d. IMU MN B to ON (pushed in) and IMU MN A to OFF (pulled out). 

e. IMU HTR MN A to OFF (pulled out) 

f. G/N - POWER to OFF 

g. COMPUTER MN B to ON (pushed in) and COMPUTER MN A to OFF 
(pulled out) 
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6.2.4.10 

Verify that the +28 VDC CMC OPERATE output voltage is +28.8*3 VDC 
(CG 1520). 

6.2.4.11 

Set the G/N - POWER switch on the LEB to AC2. Set the IMU HTR MN B 
to ON (pushed in). Verify that the +28 VDC IMU STANDBY output voltage 
is +28.8*3 VDC (CG 1500). 

6.2.4.12 

Wait until 15 minutes have elapsed since setting G/N POWER - IMU to OFF 
in 6.2.4.9. c then set the G/N POWER - IMU to IMU. Verify that the +28 

VDC IMU OPERATE output voltage is +28.8*3 VDC (CG 1500). 

6.2.4.13 

Set the G/N POWER - OPTICS to OPTICS. Verify that the +28 VDC OPTX 
OPERATE output voltage is +28.8*3 VDC (CG 1530). 

6.2.4.14 

Repeat 6.2.4.5 through 6.2.4.8. 

6.2.4.15 

Set the following circuit breakers to the position indicated; 


a. Set the COMPUTER MN A to ON (pushed in), 
bw Set the IMU HTR MN A to ON (pushed in). 

c. Set the IMU MN A to ON (pushed in). 

d. Set the OPTICS MN A to ON (pushed in). 

6.2.4.16 

Miscellaneous Checks - The following miscellaneous signals are required to 
supply data for system evaluation in the event of failure, or for trend analysis 
of system performance. Record the values displayed on the CRT for the 
following signals. 


a. CG 4300 CMC Temperature 

b. * CG 6020 PIPA Calibration Module Temperature 

c. CG 6021 IMU 800 CPS 5% Temperature 

6.2.4.17 

Verify and record the following signals displayed on the CRT: 


a. +120 VDC PIPA SUP NOISE RMS shall be less than 1.5 VRMS (CG 1042). 

b. +20 VDC PIPA SUP NOISE RMS shall be less than 1.0 VRMS (CG 1053) 

c. +4 VDC CDU SUP NOISE RMS shall be less than 1.0 VRMS (CG 1071). 

d. +28V IMU OPERATE BUS NOISE RMS shall be less than 1.0 VRMS (CG 1501) 

e. +28V IMU STANDBY BUS NOISE RAIS shall be less than 1.0 VRMS (CG 1511). 

f. +28V CMC OPERATE BUS NOISE RMS shall be less than 2.0 VRMS (CG 1521) 

g. +28V OPTX OPERATE BUS NOISE RMS shall be less than 2.0 VRMS 
(CG 1531). 

6.2.4.18 

roftM Mtsi-M-a 

The noise peaks of the following signals are demonstrated on the event light 
when the peaks have a rise time between 2 and 50 usee and the peak voltage 
exceeds 5 volts. 

MV. M4 
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♦14V CMC SUPPLY NOISE PEAKS 
♦4V CMC SUPPLY NOISE PEAKS 
♦120 VDC PIPA SUPPLY NOISE PEAKS 
♦4 VDC CDU SUPPLY NOISE PEAKS 
♦28V IMU OPERATE BUS NOISE PEAKS 
♦28V IMU STANDBY BUS NOISE PEAKS 
♦28V CMC OPERATE NOISE PEAKS 
♦28V OPTX OPERATE NOISE PEAKS 


(CO 1022) 
(CG 1032) 
(CG 1043) 
(CG 1072) 
(CG 1502) 
(CG 1512) 
(CG 1522) 
(CG 1532) 


If Optics Testing will not continue, set the G/N POWER-OPTICS switch on the 
LEB Lighting Control Panel to OFF. 

General Turn Off and Turn On Procedure 

NOTE: The procedure shall be utilized any time after performing 6.2.1, 
Standby Power On Test and 6.2.3, Operate Power On Test to turn 
on or turn off the G&N Systems. Appropriate portions of thin pro¬ 
cedure will be referenced in other tests. 

Turn Off Procedure. 

CAUTION: This procedure must be performed in the sequence specified. 

Failure to adhere to this sequence may require calibration 
of the inertial components. 

Enter the following sequence into the K-148. 


6.2.5.1.2 


a. VERB 41 NOUN 20, ENTER 

b. +00000 ENTR 

c. +00000 ENTR 

d. +09000 ENTR 

the GIMBAL LOCK indicator on the DSKY’s is illuminated. On the 

5^«S^°^ ontro1 Panel verif y P 01 ® Kg** is ON. On the DSKY verify NO 
All iignt is ON. 

Set the following switches on the G4N Indicator Control Panel to the positions 
designated. 

4. OPTICS ZERO to ZERO 
b; OPTICS MODE to MANUAL 
c. OPTICS COUPLING to DIRECT 
& OPTICS SPEED to MED 

e. OPTICS TEL TRUN to SLAVE to SXT 

f. RETICLE BRIGHTNESS to minimum brightness posi ti on 

Set the G/N Power - IMU switch on the LEB Lighting Control Panel to OFF 
and G&N IMU MN A and MN B circuit breakers on the Right Hand Circuit 
Breaker panel to OFF (breakers pulled out). 
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On K-148 enter the following: 


VERB 21 

00034 

00000 

00760 

40000 


ENTER 

ENTER 

ENTER, ENTER 

ENTER 

ENTER 


Verify that NO ATT and GIMBAL LOCK lamp Indications are OFF. 

Set the G&N Power AC 1-OFF-AC2 Switch on the Right Hand Circuit breaker 
panel to OFF and the G&N POWER AC1 and AC2 circuit breakers to OFF 
(breakers pulled out). 

Decrease the LIGHTS — NUMERICS controls on both the Left H and Circuit 
Breaker panel and the LAB Lighting Control Panel to the minimum brightness 
OFF position. 

Set the PSAAM power switch on the PSAAM to OFF. 

Set the IMU HTR MN A and MN B circuit breaker on the Right Hand Circuit 
Breaker panel to OFF (breakers pulled out). 

Set the G/N POWER - OPTICS switch on the LEB Lighting Control Panel to 
OFF and G&N OPTICS MN A and MN B breakers on the Right, Hand Circuit 
breaker panel to OFF. 

Set the COMPUTER MN A and MN B Circuit breakers on the Right Hand 
Circuit Breaker panel to OFF (breakers pulled out). 

Verify that the PTC is supplying inertial components heater power to the 
G&N System. This will be indicated by the following on the PTC. 

a. G&N ON (PTC inhibit) light not illuminated. 

b. * IMU Temp/heater current meter indicates IMU temperature of 130* ±5* F. 
Turn ON Procedure 

Set or verify the following G&N Indicator Control Panel switches to the 
position indicated. 

a. CONDITION LAMPS to ON 

b. OPTICS ZERO to ZERO 

c. OPTICS MODE to MANUAL 

d. OPTICS COUPLING to DIRECT 

e. OPTICS SPEED to LO 

f. OPTICS TEL TRUN to SLAVE to SXT 

g. RETICLE BRIGHTNESS to minimum brightness position. 

Insure that interfacing system EPS and ECS are turned on and operating 
properly. 

CAUTION: The remaining procedure must be followed in sequence 

specified. Failure to adhere to this sequence may require 
recalibration of the inertial components. 


FORM Mlll-N-I MV. M4 










43 


NORTH AMERICAN AVIATION. INC. ND1002348C 

SPACE and INFORMATION SYSTEMS DIVISION 
taai4 CAMWOOD BLVO. OOWNIV. CALIFOANIA 

COOE IDENT. MO. 039S3 
I revision letter | 


6.2.5.2.3 Energize the G&N COMPUTER MN A and MN B breakers on the Right Hand 
Circuit Breaker panel (breakers pushed in). Press the STBY pushbutton on 
the DSKY for approximately 3 seconds. Verify +14 and +4 VDC AGC power 
supply outputs on CRT display. Voltages shall be +14*0.4V (CG1020) and 

+ • . * ' +4*0.2 (CG1030). On DSKY verify TEMP light is ON. On the G&N Indicator 

Control Panel verify PGNS light is ON. 

6.2.5.2.4 Set the GiN POWER AC1 and AC2 breakers on the Right Head Circuit Breaker 
Panel to ON (breakers pushed in). Set the G&N POWER AC 1-OFF-AC2 switch 
to AC1. 

6.2.5.2.4.1 Set the G&N DSKY and Display Panel brightness to the minimum acceptable 
level by manipulation of LIGHTS - NUMERICS control on both Left Hand 
Circuit breaker panel and LEB Lighting Control panel. 

6.2.5.2.5 Energize the G&N IMU HTR, MN A and MN B breakers on the Right Hand 
Circuit Breaker panel (breakers pushed in). Insure that the CMC +28 VDC 
discrete lamp on the Event Module is illuminated (CG 1523). Verify TEMP 
light on DSKY is extinguished. Verify PGNS light on the G&N Indicator Control 
Panel is extinguished. 

6.2.5.2.5.1 Set/Verify the following switches on the PSAAM. 

6.2.5.2.6 Enter VERB 36 into K148. Press ENTER pushbutton. Press ERROR RESET 
pushbutton on K148. All computer alarms except the Gimbal Lock Indicator on 
the Main Display Console (MDC) and LEB AGC DSKY shall clear. Verify 
registers Rl, R2, and R3 on the DSKY's are cleared. Verify PROG ■ 00. 

6.2.5.2.7 Clear the CMC erasable memory by entering the following sequence into the 
K-Start. 

a. VERB 92 ( press ENTER 

b, 00015, press ENTER 

6.2.5.2.8 Initiate CMC self-check by entering the following sequence into the K-Start: 

a. VERB 21 NOUN 27, ENTER 

b. 77777, ENTER 

c. VERB 15 NOUN 01, ENTER 
<L 1366, ENTER 

6.2.5.2.8.1 Monitor DSKY until R3 (SCOUNT +2) increment twice. If an error is detected, 
the PROGRAM ALARM lamp on the DSKY's shall light. 

6.2.5.2.8.2 Terminate the monitor routine by entering the following into the DSKY: 

VERB 34, ENTER. 
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6.2.5.2.8.3 Enter the following into the K-Start: 


a. VERB 21 

b. NOUN 27 ENTER 

c. 00000, ENTER 

NOTE: Allow 2 hours to elapse before proceeding to 6.2.5.2.9 with the 
following exceptions: 

a. If the G&N System has been in the oower off state for less than 5 days 
with the gimbals in the parked position (0°, O', 90°) and the system has 
not been moved, allow 15 minutes to elapse before proceeding. 

b. If the G&N System has been turned off with the gimbals in the unparked 
position for less than 2 hours allow a warmup time equal to the time 
off but not less than 15 minutes to elapse before proceeding. 

CAUTION; If the requirements of 6.2.5.2.10 are not met, remove IMU 
Operate Power immediately by setting the G/N POWER-IMU 
switch on the LEB Lighting Control Panel to OFF. 

6.2.5.2.9 After the required warmup time has elapsed set the G&N IMU MN A and 

MN B circuit breaker on the Right Hand circuit breaker panel to ON (breaker 

pushed in), and the G/N POWER - IMU switch on the LEB Lighting Control 

panel to the IMU position (toggle up). 

6.2.5.2.10 Immediately begin monitoring the following measurements. 

a. On the CRT verify that IMU Operate Power is +28.8+3 VDC (CG 1500). 

b. On the meter modules verify that oscillations are not sustained and 
that a null is achieved within 10 seconds of power application on the 
following measurements: 

CG 2112 IG IX Resolver Output Sin 
CG 2142 MG IX Resolver Output Sin 

CG 2172 OG IX Resolver Output Sin 

c. On the CRT verify the absence of the +120 VDC PIPA Supply (CG 1040) 
for a period of 90+10 seconds following power application. After 
approximately 100 seconds, the voltage shall read +120+6 VDC. 

6.2.5.2.11 Verify that the PROGRAM ALARM lamp on the DSKY's does not light. 

6.2.5.2.12 Enter and verify VERB 40, NOUN 20 into K148. Press the ENTER pushbutton. 
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6.2.5.2.13 Enter and verify VERB 41, NOUN 20 into K148. Press the ENTER pushbutton 
to advance the System to the Coarse Align mode. The VERB-NOUN display 
on the CRT shall flash and indicate 21-22. 

6.2.5.2.14 Enter and verify +00000 into K148 three times, pressing the ENTER push¬ 
button on the K-START after each entry. 

6.2.5.2.15 Set the G&N OPTICS MN A and MN B circuit breakers on the Right Hand 
Circuit breaker panel to the ON position (breaker pushed in). 
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6.2.5.2.16 Verify that the CRT indications of the signals in Table VI are not flashing. 

Table VI. Secondary Power Supply Voltages 
Measurement 



Number 

Signal 

1 

CG 1040 

+120 VDC PIPA SUPPLY 

2 

CG 1051 

+20 VDC PIPA SUPPLY 

3 

CG 1052 

-20 VDC PIPA SUPPLY 

4 

CG 1070 

+4 VDC CDU SUPPLY 

5 

CG 1100 

-28 VDC ELECTRONICS 

6 

CG 1020 

+14 VDC CMC SUPPLY 

7 

CG 1030 

+4 VDC CMC SUPPLY 

8 

CG 1201 

IMU 28V 800 CPS 1 pet 0 pha 

9 

CG 1202 

EMU 28V 800 CPS 5 pet ph A 

10 

CG 1203 

IMU 28V 800 CPS 5 pet ph B 

11 

CG 1331 

3.2 KC 28V SUPPLY 

12 

CG 1110 

2.5 VDC TM BIAS 

13 

CG 2301 

IRIG TEMPERATURE 


6.2.5.2.17 


6.2.5.2.18 


Monitor the PIPA Display Scope to insure that each PIPA is moding properly 
Perform 6.2.6 G&N Operational Test. 

G&N Operation Test 


6.2.6.1 Initial Conditions 


6.2.6.1.1 Deleted. 1 


Enter the following into K148. 

a. VERB 01 NOUN 10, ENTER 

b. 00003, ENTER 

Record R1 * AAAAA and Range Time. 

Enter the following into K148. 

a. VERB 21 NOUN 02, ENTER 

b. 02100, ENTER 
C. AAAAA, ENTER 

d. VERB 06 NOUN 02, ENTER 

e. 02100, ENTER 

Record R1 * BBBBB 

Perform the following calculations: 

(BBBBB) x 5.12 

*• --* CC. C (hours in high order scaler channel 3) 

b. 23.3 - CC.C - DD.D hours 

c. DD. D plus the time of day recorded in 6.2.6.1.2 * the time at which 
the high order scalar, channel 3, will overflow. 
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Do not enter the GfiN Operational Test within 12 minutes of the time calculated 
in 6.2.6.1.4.c. If the test is in process at this time, undesirable results will 


6.2.6.2 Test Initiation 

6.2.6.2.1 Enter VERB 92 into K148. Press the ENTER pushbutton. 

8.2.6.2.2 Enter 00004 into K148. Press the ENTER pushbutton. 

6.2.6.2.3 The NO ATT discrete shall appear momentarily than go OFF. Verify that- 

the. PROGRAM display on theXRT indicates OT.;... . .1, . -i. ,, . f 


NOTE: During this portion of the test the G&T System is exercised through 
its modes. Any failure will be indicated by the PROGRAM ALARM 
lamp on the DSKY's lighting. 

After approximately 12 minutes, VERB 06, NOUN 98 will flash and the value 
of the gravity vector in cm/sec 2 shall be displayed in R1 and R2 on the CRT. 
Record these values. 

R1 contains the first five digits of the gravity vector and R2 contains the last 
five digits. A decimal point shall be between them. The value for the gravity 
vector shall be 980.00000*05.00000 cm/sec 2 . 

Enter VERB 33 into K148. . Press the ENTER pushbutton. 

When VERB 06 NOUN 98 flashes the value of the horizontal earth rate shall 
be displayed in R1 and R2 on the CRT. Record these values. 

Rl contains the first five digits of earth rate and R2 contains the last five 
digits. A decimal point shall be placed between them. Rl shall always be 
00000. The horizontal earth rate shall be 00000.88000*0.1000 earth rate 
units. 

Test Termination 

Enter VERB 36 into K148. Press the ENTER pushbutton. 

Enter VERB 41, NOUN 20 into K148. Press the ENTER pushbutton. 


Enter +00000 into K148 three times. Press the ENTER pushbutton after each 
entry. 

Gimbal Friction Test 
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Enter the following into the K-START: 


VERB 41 
+17000 
+17000 
+17000 


NOUN 20 
ENTER 
ENTER 
ENTER 


Verify on the CRT that R1 « +17000, R2 * +17000 and R3 * +17000. Wait 
15 seconds and enter the following into the K-START: 

VERB 41 NOUN 20 ENTER 

+27000 ENTER 

+27000 ENTER 

+27000 ENTER 

Verify on the CRT that Rl - +27000, R2 - 27000 and R3 * 27000. Wait 15 
seconds and enter the following: 


VERB 41 
+00000 
+00000 
+00000 


NOUN 20 
ENTER 
ENTER 
ENTER 


Verify on the CRT that Rl - +00000, R2 » +00000 and R3 * +00000. Wait 
15 seconds before proceeding. 

Inner Gimbal Friction Test 

Setup the ACE Analog Recorders to record the following measurements 
(use speed of 10 mm/sec): 

a. CG 2120 IG TORQUE MOTOR CURRENT 

b. CG 2117 IGA SERVO ERROR IN PHASE 

C. CG 2112 IG IX RESOLVER OUTPUT SIN 

d. CG 2113 IG IX RESOLVER OUTPUT COS 

e. CG 2220 IGA CDU FINE ERROR 

f. CG 2221 IGA CDU Coarse Error 


Enter the following sequence into the K-Start, pushing the ENTER pushbutton 
after each entry (+360 IG torquing). 

a. VERB 24 NOUN 01, ENTER 

b. 01155. ENTER 

c. 40000, ENTER 

d. 40034, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and (b) appears 
in R3. 


FORM Mlll-M-I Rt». M4 


ND1002348C 49 


NORTH AMERICAN AVIATION. INC. 

8PACK And INFORMATION SYSTEMS DIVISION 
iaa 14 IAKIWOOD BLVO. OOWNCV CALIFORNIA 


CODE IDENT. MO. 03953 

I NUMBER 

REVISION LETTER 


1 

" 1 1 1 1 1 TT~ 

PAGE 


6.2.7.2.3 Enter the following sequence into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (verify VERB 33 on CRT) 

6.2.7.2.4 Start analog recorders. 

6.2.7.2.5 Verify that IG Servo Error Quadrature (CG 2108) is 0.0±1.2 Vrms. Observe 

measurement CG 2112, IG IX Resolver output SIN, on the analog recorder. 
When steady-state condition occurs, with the reading near zero (approximately 
12 minutes), stop the recorders. > - o 


6.2.7.2.6 Return the G&N System to the coarse align mode by entering the following 
sequence in the K-Start. 

a. VERB 40, NOUN 20, press ENTER 

b. VERB 41, NOUN 20, press ENTER 

c. +00000, press ENTER 

d. +90000, press ENTER 

e. +90000, press ENTER 

6.2.7.2.7 Verify on the CRT that R1 - +00000, R2 * +90000, and R3 * +90000. Wait 
30 seconds before proceeding. 

6.2.7.2.8 Enter the following sequence into the K-Start. Push the ENTER push button 
after each entry (-360* IG torquing): 

a. VERB 24 NOUN 01 ENTER 

b. 01153, ENTER 

c. 37777, ENTER 

d. 37743, ENTER 

' Verify on the CRT that (c) appears in Rl, (d) appears in R2, and (b) appears 
in R3. 


6.2.7.2.9 Enter the following sequence into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (verify VERB 33 on CRT). 


6.2.7.2.10 Start analog recorders. 


6.2.7.2.11 Observe measurement CG 2112, IG IX Resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near zero 
(approximately 12 minutes), stop the recorders. 
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Return the GUN System to the coarse align mode by entering the following 
sequence in the K-Start. 

a. VERB 40, NOUN 20, press ENTER 

b. VERB 41, NOUN 20, press ENTER 

c. +0°000, press ENTER 

d. +00000, press ENTER 

e. +00000, press ENTER 

Verify on the CRT that Rl ■ +00000, R2 ■ +00000, and R3 * +00000. Wait 
30 seconds before proceeding. 

Outer Gimbal Friction Test. 

Setup the ACE Analog Recorders to record the following measurements 
(use speed of 10 mm/sec): 

a. CG 2180 OG TORQUE MOTOR CURRENT 

b. CG 2177 OGA SERVO ERROR IN PHASE 

c. CG 2172 OG IX RESOLVER OUTPUT SIN 

d. CG 2173 OG IX RESOLVER OUTPUT COS 

e. CG 2280 OGA CDU FINE ERROR 

f. CG 2281 OGA CDU Coarse Error 

Enter the following sequence into the K-Start. Pushing the ENTER push¬ 
button after each entry (+360° OG torquing): 

a. VERB 24 NOUN 01, ENTER 

b. 01153, ENTER 

c. 40000, ENTER 

d. 40034, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and (b) appears 
in R3. 

Enter the following sequence into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (verify VERB 33 on CRT) 


Start analog recorders 

Observe measurement CG 2172, OG IX Resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near zero 
(approximately 12 minutes), stop the recorders, n 4 , . on 
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r . 3.6 Return the G3N System to the coarse align mode fay entering the following 
sequence in the K-Start. 

a. VERB 40, NOUN 20, press ENTER 

b. VERB 41, NOUN 20, press ENTER 

c. +00000, press ENTER 

d. +00000, press ENTER 

e. +00000, press ENTER 

3.7 Verify that OG Servo Error Quadrature (CG 2168) is 0.0±1.2 Vrms. Verify 
on the CRT that R1 - +00000, R2 - +00000, and R3 * +00000. Wait 30 seconds 
before proceeding. 

3.8 Enter the following sequence into the K-Start. Push the ENTER pushbutton 
after each entry (-360° OG torquing): 

a. VERB 24 NOUN 01, ENTER 

b. 01153, ENTER 
C. 37777, ENTER 

d. 37743, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and (b) appears 
in R3. 

. 3.9 Enter the following sequence into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (verify VERB 33 on CRT) 

. 3.10 Start analog recorders. 

.3.11 Observe measurement CG 2172, OG IX resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near zero 
(approximately 12 minutes), stop the recorder. 

• 3.12 Return GIN System to the coarse align mode by entering the following 

sequence in the K-Start: 

a. VERB 40, NOUN 20, press ENTER 

b. VERB 41, NOUN 20, press ENTER 

e. +00000, press ENTER 

d. +00000, press ENTER 

e. -06750, press ENTER 

• 3.13 Verify on the CRT that Rl » +00000, R2 » +00000, and R3 * -06750, 

Wait 30 seconds before proceeding. 
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6.2. 7.4.2 


6*2.7.4 Middle Gtmbal Friction Test. 

6.2.7.4.1 Setup the ACE Analog Recorders to record the following measurements 
(use speed of 10 mm/sec): 

a. CG 2150 MG TORQUE MOTOR CURRENT 

b. CG 2147 MGA SERVO ERROR IN PHASE 

c. CG 2142 MG IX RESOLVER OUTPUT SIN 

d. CG 2143 MG IX RESOLVER OUTPUT COS 

e» CG 2250 MGA CDU FINE ERROR 

f. CG 2251 MGA CDU Coarse Error 

6.2*7.4.2 Enter the following sequence Into the K-8tart. Push the ENTER 

pushbutton after each entry (fl35* MG torqulig): 

a. VERB 24, NOUN 01, ENTER 
IN 01157, ENTER 
C. 63777, ENTER 
d. 77777, ENTER 

Verify on the CRT that (c) appears In Rl, (d) appears In R2, and 
(b) appears In R3. 

6.2.7.4.3 Enter the following sequence in the K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (Verify VERB 33 on CRT) 

(f.2.7.4.4 Start, the analog recorder. * 

6.2.7.4.5 Verify that MG Servo Error Quadrature (CG 2138) is 0.0*1.2 Vrms. 

*’• 7 4.5 Observe measurement CG 2142, MG IX Resolver output SIN, on the analog 

recorder. When steady^ state condition occurs (approximately 5 minutes), 
stop the recorders. 


6.2.7.4.6 Return the GIN System to the coarse align mode by enterlig the 
following sequence In be K-Start. 

a. VERB 40 NOUN 20, ENTER 

b. VERB 41 NOUN 20, press ENTER 

c. +00000, press ENTER 

d. +00000, press ENTER 

e. +06750, press ENTER 


VAI 
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6.2.7.4.* filter the following sequence Into the K-Start. Push ENTER pushbutton 

after each entry (-135* NS torquing): 

a. VERB 2k NOUN 01, ENTER 

b. 01157, ENTER 

O. 11*000, BITER 

d. 00000, ENTER 

Verify on the CRT that (c) appears In FI, (d) appears in R2, and 
(b) appears in R3. 

6.2.7*1*.8 Enter the following sequence in the K-Start: 

a. VERB 1*2, press ENTER 

b. VERB 33, press ENTER (Verify VERB 33 on CRT) 

6,2.J.k.9 Start analog recorders. 

6.2.7.4.10 Observe measurement CG 2142, MS IX Resolver output SIN, on the analog 

recorder. When the steady-state condition occurs (approximately 3 

minutes), stop the recorders. 

6.2.7.1*.11 Return the GAIT System to the coarse align mode by entering the 
following sequence in the K-Start. 

a. VERB 1*0 NOUN 20, press ENTER 

b. VERB 1*1 NOUN 20, press ENTER 

c. 400000, press ENTER 

d. 400000, press ENTER 

e. * 400000, press BITER 

6.2.7«5 Exa min e the traces of the recorded measurements for all six phases of 

this test to detect any sharp discontinuities. Disregard transients 
of 0.5 second duration or less on the Gimbal Torque motor current 
traces, and those less than 0.2 second on the CDU fine error measurement 
traces. The Gimbal Torque motor currents shall not exceed 0.125 ampere. 
The CDU Fine Error measurements shall not exceed *70 mv rms. The CDU 
Coarse Error measurement shall not exceed ±680 mv rms. 
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GUV Panel Brightness and Lamp Test. 

Proceed with this test if 6 .2.5.2 or 6 . 2.3 has been performed and 
system operation has not been interrupted. If system operation has 
been interrupted, perform 6 . 2 . 5.2 before proceeding with this test. 

Rotate the RETICLE BIRGHTNESS thumbwheel on the Contro’’. Indicator 
Panel and verify the capability to control the Illumination of the 
following lamps: 

a. 9CT reticles 

b. SXT reticles 

c. Telescope Panel Angle Counters 

Turn on LIGHTS-INTEGRAL control on Left Hand Circuit Breaker panel and 
LEB Lighting Control Panel. 

Adjust the brightness controls on the LEB Lighting Control Panel and 
Left Hand Circuit Breaker Panel from minimum brightness to maximum 
brightness. Verify the operation of the G 8 K Indicator Control Panel 


Re-adjust brightness controls for minimum acceptable lighting. Turn 
off LIGHTS-1 INTEGRAL control on Left Hand Circuit Breaker panel and i.etr 
L ighting Control Panel. 

Push and hold the CONDITION LAMPS switch on the G&N Indicator Control 
Panel to TEST. Verify the illumination of the following lamps: 

a. STAR ACQ 

b. . MASTER ALARM lamp 

Set the CONDITION IAMPS switch to ON. Lamps a and b in 6 .2. 8 .3. shall 
extinguish. 
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L-Automatic Modlng Check 



Proceed vith this test if 6.2.3.haa been completed end 

system operation has not been interrupted. If system operation has 

been interrupted perform 6.2.5.2 before proceeding vith this test. 

Test Initiation 

S et the G/lf POWER-OPTICS svftch on the T,eb Lighting Control Panel to 
OPTICS. Verify OPTX BUS, 28v 800 ~ 1% and 5* Power Supplies. 

filter VERB 92 into 10.48. Press the ENTER pushbutton. 

filter 00010 into Kl48. press the ENTER pushbutton. 

After approximately & seconds observe VERB Ofi NOUN 01 Bashing on the 
CRT 'Slid -Ptcfgram display indicates 07. 

Enter VERB 33 and press ENTER. The HO ATT lama on the QSKY'.s shall light 
After approximately 30 seconds the following data shall be displayed on the CRT! 

a. . VERB 06 NOUN 02 flashing 

b. R1 • 400000 ± 00007 

c. R2 • 400000 ± 00007 

d. R3 * 400000 ± 00007 

a. IG angle - 000 t 3 deg. 

f. MG angle - 000 ± 3 deg. 

g. OG angle * 000 ± 3 deg. 

Etater VH*B 33 end press ENTER. After approxinmtely 20 seconds the 
following data shall he displayed on the CRT. 

a. VERB 06 NOUN 03 flashing 

b. R1 « +04500 ± 00007 

c. R2 « +04500 ± 00007 

d. R3 - +04500 ± 00007 

e. IG angle ■ 045 ± a deg. 

f. MG angle - 045 ± 3 deg. 

g. OG angle » 045 ± 3 deg. 

Enter VERB 33 and press ENTER. The NO ATT lamp on the DSKY's shall 
extinguish. After approximately S seconds the followii* data shall be displayed 
on the CRT. 

a. VERB 05 NOUN 97 flashing 

b. R1 - 00000 ± 00003 
0. R2 - 00000 ± 00003 
d. R3 - 00000 ± 00003 

NOTE: Negative number s vl ll be displayed in octal complement form, 

_ l.e., -00001 » 77776 .• 9 
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6.2.9.6 


6.2.9.7 


6 . 2 . 9*8 


Enter VERB 33 into K148. Press the ENTER pushbutton. The NO ATT lamp on 
the DSKY’s shall light. After approximately 20 seconds the following data shall 
be displayed on the CRT* The PGNS Caution lamp on the Indicator Control r „ 
Panel shall light. 

a. VERB 06 NOUN 05 flashing 

b. R1 - +07100 ± 00007 

c. R2 m +07100 * 00007 

d. R3 - +07100 ± 00007 

e. 10 angle « 071 ± 3 deg. 

f. NO angle ■ 071 ± 3 deg. 

g. 00 angle - 071 * 3 deg. y 

The GIMBAL LOCK leaps on the DSCY's shell light. 

Biter VERB 33 end press ENTER. After approximately 20 seconds the 
following data shall be displayed on the CRT. 

a. VERB 06 HOUR 06 Plashing 

b. Rl » +09000 ± 00007 

c. R2 « +09000 ± 00007 

d. R3 - +090001 00007 

e. 10 angle ■ 090 ± 3 deg. 

f. MG angle * 090 ± 3 deg. 

g* 00 angle « 090 +. 3 deg. 

Biter VERB 33 and Press ENTER. After approximately 20 seconds the 
following data shall be displayed on the CRT. 

a. • VERB 06 NOUN 07 

b. R1 -+13500 ± 00007 

c. R2 « +13500 l 00007 

d. R3 - +13500 ± 00007 

e. 10 angle - 135 1 3 deg. 

f. MO angle - 135 * 8 deg. 

g. OG angle - 135 * 3 deg. 

Biter VERB 33 and press HITER. After approximately 20 seconds VERB 06 
HOUNDS shall flash. The GIMRAL LOCK lamp shall extinguish on the 

SF**?* F* NS p*“*Jon on Indicator Control Panel shall extinguish. 
The gixnbal angles shgU be approximately 135°, 135°, and 45* respectively* 

Enter VERB 33 and press ENTER, The NO ATT lamp on the DSKT's shall 
distl^^on t^CR? 10 ^* 16 ^ 5 seconds ^ following data shall be 

a. VERB 05 NOUN 9$ flashing. 

b. R1 - 00000 ± 00003 

c. R2 - 00000 ± 00003 

d. R3 - 00000 ± 00003 
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Enter VERB 33 into K148. Press the ENTER pushbutton. The NO ATT lamp 
on the DSKY's shall light. After approximately 20 seconds the followliy data 
shall be displayed on the CRT. The PGNS caution lamp on the Indicator 
Control Panel shall light. 

a. VERB 06 NOUN 10 flashily 

b. R1 - +22500*00007 
C. K2 » +22500400007 

d. R3 - +22500400007 

e. 1G angle - 22543 deg. 

f. MO angle - 22543 deg. 
y g. OQ angle - 225*3 deg. 

The GIMBAL LOCK lamp on the DSKY's shall light. 

Enter VERB 33 and press ENTER. After approximately 20 seoonds the followliy 
data shall be displayed on the CRT. The PGNB caution lamp on the Indicator 
Control Panel shall extinguish. 

a. VERB 06 NOUN 11 flashily 

b. R1 - +22500400007 
C. R2 - +22500400007 

d. R3 - +31500400007 

e. IG angle ■ 22543 deg. 
t OG angle-22543 deg. 

g. MG angle - 31543 deg. 

The GIMBAL LOCK lamp on the D6KY shall extinguish. 

Enter VERB 33 and press ENTER. The NO ATT lamp on the DSKY's shall 
extinguish. After approximately 5 seconds the followliy data shall be displayed 
on the CRT. 

a. VERB 05 NOUN 97 flashily 

b. R1 - 00000+00003 
C. R2 - 00000400003 
d. R3 - 00000400003 


Enter VERB 33 into K148. Press the ENTER pushbutton. The NO ATT lamp on 
the DSKY's shall light. After approximately 20 seconds tbe following data stall 
be displayed on the CRT. 

a. VERB 06 NOUN IS flashily 

b. R1 - +81500400007 
0. R2 -+31500400007 

d. R3 -+31500400007 

e. IG angle - 31543 deg. 

f. MG angle - 31543 deg. 

g. OG angle - 31543 deg. 
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Enter VERB 33 and press ENTER. The NO ATT lamp on the DSKY's »iH 1 
extinguish. After approximately I seconds the followli« data shall bo 
displayed on the CRT. 


a. VERB 05 NOUN 97 flashii* 

b. R1 - 00000*00003 
C. R2 - #0000*00003 

d. R3 ■ 00000*00003 

Enter VERB 33 into K148. Press the ENTER pushbutton. The NO ATT lamp 
on the DSKY's shall light. After approximately LJ seconds die following data 
shall be displayed on the CRT. The PGN8 Caution lamp on the Indicator Control 
Panel shall light. 


a. VERB 05 NOUN 15 flashii* 

b. R1 - +28900*00007 
0. R2 ■ +28900*00007 

d. R3 - +28900*00007 

e. IO angle - 289*3 deg. 

L 00 angle * 289*3 deg* 
g. MG angle - 289*8 deg. 

The GIMBAL LOCK lamp on the DSKY's shall ligtt. 

Enter VERB 33 and press ENTER. After approximately 20 seconds the 
following data will be dislpayed on the CRT. The PGN8 Caution lamp on the 
Indicator Control Panel shall extii^uish. 

a. VERB 06 NOUN 16 flashing 

b. R1 • +00000*00007 
O. R2 - +00000*00007 

d. R3 - +00000*00007 

e. 1G dngle ■ 000*3 deg. 

f. MG angle - 000*8 deg. 

g. OG angle • 000*3 deg. 

The GIMBAL LOCK lamp on the DSKY's shall extinguish. 

Enter VERB 33 and press ENTER. The COMP ACTY lamp on the DSKY's 
shall flash for a few seconds. After approximately 15 seconds the following 
data shall be displayed on the CRT. 

a. VERB 06 NOUN 66 flashily 

b. R1 ■ OOOxx 

c. R2 ■ xxxxx 


The GIMBAL LOCK lamp on the DSKY's shall light. The PGN8 Caution lamp 
on the Indicator Control Panel shall light. 

Record R1 and R2 as the Middle Glmbal CDU drive rate. MG rate ■ R1 « R2 
* /sec. The Middle Gimbal CDU drive rate shall be 14*2* /sec. 


B 

11 
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Enter VERB 33 Into K148. Press the ENTER pushbutton. After approximately 
00 seconds the following data shall be displayed on the CRT* 

a. VERB 06 NOUN M flashing 
b* Rl ■ OOOxx 

c* R2 ■ xxxxx 

The GIMBAL LOCK lamp on the DSKY's shall extli^ulsh. The PGNS Caution lamp 
on the Indicator Control Panel shall extliguish. 

Record Rl and R2 as the Inner Glmbal CDU drive rate* 

IG rate • ; /sec. The Inner Glmbal CDU drive rate shall be 

14*2* /sec* 

Enter VERB 33 Into K148*. Press the ENTER pushbutton. After approximately 
30 seconds the following data shall be displayed on the CRT. 

a* VERB 00 NOUN 98 flashing 

b. Rl» OOOxx 

c. R2 * xxxxx 

Record Rl and R2 as the Outer Glmbal CDU drive rate. 

OG rate ■ -•_R2. * /sec. The Outer Glmbal CDU drive rate shall 

be 14*2* /sec. 

Enter VERB 33 Into K148. Press the ENTER pushbutton. The NO ATT lamp on 
the DSKY's shall extinguish* After approximately 20 seconds VERB 21 NOUN 22 
■hall flash on the CRT. Enter +00100 Into K14S three times. Press the ENTER 
pushbutton alter each entry. The NO ATT lamp on the DSKY's shall momentarily 
light, then extinguish. After approximately 100 seconds VERB 01 NOUN 10 
flashing shall be displayed on the.CRT. Press the ENTER pushbutton. 

Enter 00030 Into K143. Press the ENTER pushbutton. Verify Rl - 33xxx. 

The ISS WARNING Lamp on the Indicator Control Panel shall light. 

The IS8 WARNING and ISS CDU FAIL discretes on the CRT shall be ON. 

Enter VERB 33 Into K148. Press the ENTER pushbutton. ISS WARNING and 
IS8 CDU FAIL shall be OFF. After approximately 20 seconds VERB 21 NOUN 22 
shall flash on the CRT. Inter +03375 Into K148 three times. Press the ENTER 
pushbutton after each entry. The NO ATT lamp on the DSKY's shall momentarily 
light, then extinguish. After approximately 100 seconds VERB 01 NOUN 10 
flashing shall be displayed on the CRT. Press the ENTER pushbutton. 

Enter 00030 Into K148. Press the ENTER pusttwtton. 

Verify Rl ■ 33xxx. 

The ISS WARNING lamp on the Indicator Control Panel shall light. 

The ISS WARNING and ISS CDU FAIL discretes on the CRT shall be ON. 
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Zero Optics Test 

Set the G&N POWER-OPTICS switch on the LEB to OPTICS. Verify Power 
Supplies. 

NOTE: Proceed with this test if 6.2.3 Operate Power on test has been com¬ 
pleted and system operation hsa not been interrupted. If system 
operation has been interrupted perform 6.2.5.2. Turn On Procedure 
before proceeding. 

INITIALIZATION 

Insure that the following switches on the G&N Indicator Control Panel are set 
as follows: 

a. OPTICS TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 

c. OPTICS SPEED to HI 

d. OPTICS MODE to MAN 

OPTICS ZERO MODE TEST 

Monitor the Optics CDU's by entering VERB 16 NOUN 91 into K148. Press 
the ENTER pushbutton. 

Set the OPTICS ZERO switch on the GftN Indicator Control Panel to ZERO. 
Walt 15 seconds. Verify the Optics have zeroed properly by observing the 
following on R1 and R2 of the CRT. 

a, R1-+0.00* +0.02* , -0.03* (Shaft Angie) 

b. R2 ■ +0.000* +0.006* , -0.007* (Trunnion Los Angle) 

Enter the following: 

VERB 01 NOUN 10, ENTER 
00033 ENTER 

Verify R1 - XXX6X 

Set the OPTICS ZERO switch to OFF and the OPTICS MODE switch to CMC. 
Enter the following: 

ENTER 

00033, ENTER 


Verify R1 - XXX5X 
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6.2.10.4.3 Set the OPTICS MODE switch to MAN. Press the KEY-REL pushbutton. 

OPTICS TIME TO ZERO TEST 

6.2.10.6. Set up the Analog Recorder to monitor the following measurements. 

a. CG 3140 SXT Shaft Tach Output 

b. CG3150 SXT Trunnion Tach Output 
o. CG 3160 SCT Shaft Tach Output 

d. CG 3170 SCT Trunnion Tach Output 

e. CG 3117 SXT Shaft Servo Error in phase 

f. CG 3118 SXT Trunnion Servo Error in phase 

g. CG 3145 SXT Shaft MTR control winding 

h. CG 3155 SXT Trunnion MTR control winding 

6.2.10.6 Push the Optics Hand Controller io the right, driving the SXT Shaft until 
R1 on the CRT indicates +180*1* . Push the Optics Hand Controller up, 
driving the SXT Trunnion until R2 on the CRT indicates +75*1* . 

6.2.10.7 Start the Analog Recorders and set the OPTICS ZERO switch on the G&N 
Indicator Control Panel to ZERO. 

6.2.10.8 Monitor the Analog Recorders until all signals return to null. Stop the Analog 
Recorders. The elapsed time between the initial and final SXT Shaft and 
Trunnion Tach output null shall be less than 15 seconds. The peak magnitude 
of the SXT Shaft (CG 3140) and Trunnion (CG 3150) Tach Outputs shall be 

-3.3*1.3V rms. The peak magnitude of the SCT Shaft Tach Output 
(CG 3160) shall be +3.3*1.3V rms. The peak magnitude of the SCT Trunnion 
Tach Output (CG 3170) shali be 0.85*0.35V rms. The SXT SHAFT (CG 3117) 
apd TRUNNION (CG 3118) Servo Error In Phase measurements shall each 
have a maximum magnitude of 2 VRMS. The peak magnitude of the SXT 
SHAFT (CG 3145) and TRUNNION (CG 3155) MTR Control Winding measure¬ 
ments shall be 0.85*0.35 VRMS. 

6.2.10.9 Record R1 and R2 on the CRT. The data displayed shall be as follows: 

a. +0.00* +0.02*, -0.03* (Shaft Ai«le) 

b. R2 - +0.000 +0.006* , -0.00r (Trunnion LOS Angle) 

6.2.10.10 Record the Telescope Panel Angle Counter Indications. The Shaft Angle 
shall be 0.0*0.11 degrees. The Trunnion Angle shall be 0.0*0.22 degrees. 

6.2.10.11 Set the G/N Power Optics switch on the LEB Lighting Control Panel to OFF. 
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OPTICS BACKUP MODE TEST 

6.2.10.12 Insert the Inflight Tool (V36601405) into the Trunnion Tool input and engage drive 
mechanism (button out). Verify that the trunnion turns by viewing the movement 
through the SCT eyepiece while turning the tool until the TPAC reads +5* . 
Remove the tool from the Trunnion tool input. 

6.2.10.13 Insert the Inflight Tool (V36601405) into the Shaft Tool input and engage the drive 
mechanism (button out). Verify that the Shaft turns by viewing the movement 
through the SCT eyepiece while turning the tool so that the shaft moves through ar 
angle from 0* to +3* to 0* as indicated on the shaft TPAC. Disengage the shaft 
drive mechanism (button in) and remove the tool. 

6.2.10.14 Insert the Inflight Tool (V36601405) into the Trunnion Tool input. Verify that the 
Trunnion turns by viewing the movement through the SCT eyepiece while turning 
the tool so that the trunnion moves from +5* to -5* and back to zero as indicated 
on the Trunnion TPAC. Disengage the trunnion drive mechanism (button in) and 
remove the tool. 

6.2.11 OPTICS Coordinate Transformation Control Test. 

6.2.11.1 Set the G/N POWER-OPTICS switch on the LEB to OPTICS. Verify Power 
Supplies. 

NOTE: Proceed with this test If 6.2.3 Operate Power On Test has been 

completed and system operation has not been interrupted. If system 
operation has been interrupted, perform 6.2.5.2, Turn On 
Procedure, before proceeding. 

INITIALIZATION 

6.2.11.2 Verify and/or set the following switches on the GliN Indicator Control Panel 
to the position indicated. 

tu OPTICS TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 

c. OPTICS SPEED to HI 

d. OPTICS MODE to MAN 

6.2.11.3 Enter the following Into the K-Start to monitor the OPTICS CDU's. 

VERB 16 NOUN 91, press ENTER 

6.2.11.3.1 Perform the following to set the "MARKING SYSTEM IN USE" bit of 
EXTVBACT register. 

6.2.11.3.1.1 Enter the following into the K-Start; 

a. VERB 01 NOUN 01, ENTER 

b. 00766, ENTER 
Record R1 - XXXXY 


FORM M1SI-M-1 RIV. »-*4 



ND1002348C 


64 


NORTH AMERICAN AVIATION. INC. 

SPACBand IN FORMATION SYSTEMS DIVISION 
• •ai4 LAKEWOOD ILVO, OOWNEV. CAIIPONNIA 


COOE 1DENT. NO. 039S9 

NUMBER 

REVISION LETTER 

PAGE 

Z1 1 1 1 1 ITT 


6.2.11.3.1.2 Enter the following into the K-Start: 

a. VERB 21 NOUN 01, ENTER 

b. 00766, ENTER 

c. XXXXY\ ENTER where Y* ia determined from Table I and XXXX la 
that recorded in 6.2.11.3.1.1. 

TABLE I 


6.2.11.4 


6.2.11.5 


6.2.11.6 


6.2.11.7 


6.2.11.8 


6.2.11.9 


6.2.11.10 


6 . 2 . 11.11 


Y (from 6.2.11.3.1.1) 

0 

1 

2 

3 

4 

5 

6 

7 

Y» 

2 

3 

2 

3 

6 

7 

6 

7 


Set the OPTICS ZERO switch on the G&N Panel to ZERO. Walt 15 seconds. 
Return the OPTICS ZERO switch to OFF. 

Set up the analog recorders to monitor the following measurements: 

a. CG 3170 SCT Trunnion Tachometer Output 

RESOLVED MODE PHASING AND IMAGE RATE TEST. 

Using the OPTICS CONTROL STICK, drive the Optics until R1 - +225.00 and 
R2 - +10.000 on the CRT and the DSKY's. 

Set the OPTICS COUPLING switch on the G&N Panel to RSLV and the OPTICS 
Speed switch to MED. 

Position the movable optics' target such that it is centered on the SCT reticle 
prttern, then start the analog recorders* 

Quickly displace the OPTICS CONTROL STICK 45+10 degrees in the upper 
right hand quadrant while sighting on the optics target through the SCT 
eyepiece. The target shall appear to move in the upper right field of view of 
the SCT at 45+10 deg. When Target leaves the SCT upper right field of view 
press MARK pushbutton. Press the KEY REL pushbutton and immediately 
record the shaft angle as displayed on R1 of the DSKY. The reoorded shaft 
angle shall be +225+10.00 degrees. 

Stop the analog recorder and measure the elapsed time between the Initial and 
the final signal null conditions for the Trunnion measurement. The elapsed 
time shall be from 19 to 32 seconds. 

CSC AMPLIFIER SHAFT AND TRUNNION DRIVE TEST 

Set the OPTICS COUPLING switch to DIRECT. Again using the OPTICS 
CONTROL STICK, drive the optics until R1 - +225.00 and R2 - +10.000. 

Set the OPTICS COUPLING switch to RSLV. 
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6.2.11.12 While sighting on the optical target through the SCT eyepiece, displace the 
OPTICS CONTROL STICK folly to the right. Verify that the target image 
appears to move in a straight line horizontally to the right and release the 
OPTICS CONTROL STICK when the target image reaches the edge of the SCT 
field of view. 

6.2.11.13 Set the OPTICS COUPLING switch on the GAN Panel to DIRECT. 

Set the OPTICS ZERO switch to ZERO. 

6.2.11.13.1 Perform the following to remove the "MARKING SYSTEM IN USE" bit 
of EXTVBACT registers. 

6.2.11.13.1.1 Enter the following into the K-Start* 

a. VERB 01 NOUN 01, ENTER 

b. 00766, ENTER 
Record R1 - XXXXY 

6.2.11.13.1.2 Enter the following into the K-Start: 

a. VERB 21 NOUN 01, ENTER 

b. 00766, ENTER 

c. XXXXY' ENTER where Y» is determined from Table n and 
XXXX is that recorded in 6.2.11.13.1.1. 


Y (from 6.2.11.13.1.1) 01 2 345 6 7 
Y* 01014545 

NOTE: If optics testing will not continue, set the G/N 
POWER OPTICS switch on the LEB Lighting 
Control Panel to OFF. 

OPTICS FUNCTIONAL TEST 


Set/verify the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify the following: 

a. +28 VDC OPTX OPERATE BUS (CG 1530) is 28.8*3 VDC. Record 
the indication on the CRT. 

b. CG 1211 OPTX 28V 800 cpft.1% 0 ph not flashing on CRT. 

c. CG 1212 OPTX 800 cps 5% -90 ph not flashing on CRT. 
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6.2.12.3 Deleted 

6.2.12.4 Insure that the Optics control switches on the G&N Indicator Control 
Panel are set as follows: 

a. OPTICS ZERO to ZERO 

b. OPTICS MODE to MAN 

c. OPTICS SPEED to LO 

d. OPTICS COUPLING to DIRECT 

e. OPTICS TRUN to SLAVE to SXT 

6.2.12.5 Set OPTICS ZERO switch to OFF. 

6.2.12.6 Resolution checks 

6.2.12.6.1 SXT Resolution Check - MSO only 

6.2.12.6.1.1 Sight through the SXT eyepiece. Using the OPTICS CONTROL STICK, 
adjust the SXT to obtain the best reflected field of view of the 5-inch 
autocollimator reticle engravings at die center of view. 

6.2.12.6.1.2 Note that the autocollimator reticle contains a series of lines of different 
thickness and width. Each set of lines is marked with a number (20, 15, 

10, 7, 5, 3) which indicates the angle subtended by one line and one space. 
View each set of lines to determine the lowest numbered set in which 
resolution between lines (ability to distinguish separate distinct lines within 
a set) can be made. Record the number associated with that set of lines. 

The SXT resolution shall be at least 10 arc seconds at the center of the field 
of view. 

6.2.12.6.2 SCT Resolution Check 

6.2.12.6.2.1 Sight through the SCT EYEPIECE. Using the OPTICS CONTROL STICK 
adjust the SCT to obtain the best view of the SCT RESOLUTION CHART held 
in the Optics line of sight. 

6.2.12.6.2.2 Note the chart contains sets of lines. View each set of lines to determine the 
lowest numbered set in which the resolution between lines (ability to distin¬ 
guish separate lines within a set) can be made. The SCT shall have a 
resolution of at least 3 arc minutes at the center of the field of view. 

6.2.12.7 Slave Telescope Mode Checks 

6.2.12.7.1 Verify/perform OPTICS POWER ON TEST per paragraph 6.2.3.2. 
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6.2.12.7.13 On the G&N INDICATOR CONTROL PANEL set the OPTICS ZERO to ZERO. 
Wait 15 sec. 


6.2.12.7.14 Verify on CRT and OPTICS PANEL: 

R1 « 000.00+000.02, -000.03 
R2 * 00.000+00.006, -00.007* 

SHAFT TPAC - R1 ±0.11 DEG 
TRUN TPAC - R2.&0.22 DEG 


6.2.12.7.15 


6.2.12.8 


If Optics testing will not be continued, set the G&N POWER-OPTICS switch 
on the LEB Lighting Control Panel to OFF. 

SXT Parallelism Tests 


6.2.12.8.1 Remove the plug from the base of the SXT eyepiece and install the Adpater 
Assembly and Portable Light Assembly. Turn on the light. 

NOTE: If needed to reduce external light, place a photographers 
hood over the optics head. 

6.2.12.8.2 SXT Auto Collimator Parallelism Test - MSO only. 

6.2.12.8.2.1 Using the OPTICS CONTROL STICK drive the SXT St LOS Trunnion to 

+15.00* ±2* as Indicated in R2 of the DSKY. Maintain a Shaft CDU aigle 
of 000.00±0.10 degrees. 


6.2.12.8.2.2 Sight through the 5-inch autocollimator eyepiece and adjust the measurement 
knob to superimpose the SXT LLOS horizontal reticle image upon the auto¬ 
collimator horizontal filar. Record the autocollimator reading. 

6.2.12.8.2.3 Repeat 6.2.12.8.2.2 twice. Calculate and record the average of the three 
autocollimator readings. 

6.2.12.8.2.4 Set the OPTICS ZERO switch to ZERO. After 15 seconds return the OPTICS 
ZERO switch to OFF. Set the OPTICS MODE switch to MAN. 


6.2.12.8.2.5 Again sight through the 5-inch autocollimator eyepiece and adjust the 

measurement knob to bring the SXT St LOS horizontal reticle and autocollimator 
horizontal filar images to coincide. Record the autocollimator reading. 
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6.2.12.8.2.6 Repeat 6.2.12.8.2.5 twice. Calculate and record the average of the three 
autocollimator readings. The average value obtained here shall not differ 
from that obtained in 6.2.12.2.3 by more than 10 arc seconds. 

6.2.12.8.3 SXT TRUN 90* Positional Accuracy Test 


6.2.12.8.3.1 


6.2.12.8.3.2 


6.2.12.8.3.3 


6.2.12.8.3.4 


6.2.12.9 


6.2.12.9.1 


6.2.12.9.2 


Obtain Portable Light Assembly and Adapter Assembly. Remove the plug 
from base of SXT Eyepiece and install the Adapter Assembly and Portable 
Light Assembly. Turn on the light. Set OPTICS MODE switch to MAN, 

Set OPTICS ZERO switch to OFF. 

Using the OPTICS CONTROL STICK drive the SXT Trunnion angle to 
85.000* ±5* as indicated on R2 of the DSKY. Set the OPTICS SPEED to LO 
and drive the SXT Trunnion to +90.000* ±0.100* as indicated on R2 of the 
DSKY. Insure that the SXT Shaft angle remains at 000.00±0.10 degrees as 
indicated by R1 on the DSKY. 

Sight through the SXT. Two reticle patterns shall be visible. Use the 
OPTICS CONTROL STICK to adjust the SXT Trunnion angle until the two 
horizontal reticle lines are coincident. Record the Trunnion CDU angle 
displayed in R2. The Trunnion CDU angle shall be 90.000±0.010 degrees. 

Remove the Portable Light Assembly and Adapter Assembly from the base 
of the SXT eyepiece. Replace the SXT eyepiece plug. 

NOTE: If Optics testing will not continue, set the G/N POWER-OPTICS 
switch on the LEB Lighting Control Panel to OFF. 

SXT, CMC Function Check 

Set the OPTICS MODE switch to MAN. Set the OPTICS ZERO switch to 
ZERO. After 15 seconds, return the switch to OFF. 

Sight through the SXT. Using the Control Stick align die SXT StLOS with 
Optical Target No. 1. 


-M-l R«V. »-A4 





6.2.12.9.3 


When aligned, record the value of the Shaft and Trunnion CDU's from the 
CRT. 


6.2.12.9.4 Sight through the SXT. Using the Control Stick align the SXT St LOS 
with Optical Target No. 2. 

6.2.12.9.5 When aligned, record the value of the Shaft and Trunnion CDU’s from the 
CRT. 


6.2.12.9.6 


Set die OPTICS ZERO switch on the G&N Indicator Control Panel to ZERO. 
After 15 seconds set the OPTICS ZERO switch to OFF. Set the OPTICS 
MODE switch to CMC. 


6.2.12.9.7 Enter VERB 41, NOUN 91, ENTER into the DSKY. Enter the value for 
Shaft from 6.2.12.9.3 into the DSKY and press ENTER. Enter the value 
for Trunnion from 6.2.12.9.3 into the DSKY and press ENTER. 

6.2.12.9.8 Sight through the SXT. Hie StLOS should be approximately centered on 
the Optical Target No. 1. Record the value of Shaft and Trunnion CDU’s 
from the CRT. Hie difference between these values and the corresponding 
values recorded in 6.2.12.9.3 shall be less than 0.06 degrees for the 
Shaft and 0.02 degrees for the Trunnion. Record the difference. 

6.2.12.9.9 Enter VERB 41, NOUN 91, ENTER into the DSKY. Enter the value for 
Shaft from 6.2.12.9.5 into the DSKY and press the ENTER pushbutton. 
Enter the value for Trunnion from 6.2.12.9.5 into the DSKY and press 
the ENTER pushbutton. 

6.2.12.9.10 Sight through the SXT. The StLOS should be approximately centered on 
the Optical Target No. 2. Record the value of Shaft and Trunnion CDU’s 
from the CRT. The difference between these values and the corresponding 
values recorded in 6.2.12.9.5 shall be less than 0.06 degrees for the 
Shaft and 0.02 degrees for the Trunnion. Record the difference. 

6.2.12.9.11 Set the OPTICS ZERO switch to ZERO. Wait 15 seconds. 

6.2.12.9.12 If OPTICS testing will not continue, set the G&N Power Optics switch on 
the LEB Lighting Panel to OFF. 


6.2.12.9.9 


6.2.12.9.10 
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6.2.13 Optics Slew Rate Test. 

6.2.13.1 Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify the following signals on the CRT. 

a. +28 VDC OPTICS OPERATE BUS (CG 1530) is +29.0*3.0 VDC. 

b. CPTX 28V 800 cps 1% 0* ph not flashing on the CRT. 

c. OPTX 28V 800 cps 5% -90* ph not flashing on the CRT. 

6.2.13.1.1 Verify and/or set the following switches on the GAN Indicator Control Panel 
to the positions indicated: 

a. OPTICS TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 

c. OPTICS SPEED to HI 

d. OPTICS MODE to MAN. 


6.2.13.2 Monitor the OCDU’s by entering VERB 16 NOUN 91 into K148. Press the 

ENTER pushbutton. Insure RECORD DSKY and RECORD DOWNLINK on 
R-145 are ON. 


6.2.13.3 Set the OPTICS ZERO switch on the G&N Indicator Control Panel to ZERO. 

Wait 15 seconds. Set the OPTICS ZERO switch on the GAN Indicator Panel 
to OFF. Set the OPTICS MODE switch to MAN. 


NOTE: Read and understand step 6.2.13.4 before proceeding Do 
not hold Control Stick at upper limit more than 10 seconds 
or exceed a trunnion angle of 85* . 

TRUNNION SLEW RATE - HI SPEED 


6.2.13.4 Record time. Push and hold the Optics Control Stick to its upper limit. 
After approximately 7 seconds release the control stick. 

6.2.13.5 Perform the following calculations! 

From the Uplink file tape, the compressed data tape or the PCM tape 
request a data reduction of the trunnion CDU register (address 35) and the 
TIME 2 and TIME 1 registers (addresses 24 and 25 respectively) for the 
7 second period during which the rate test was being performed. 

Calculate the slew rate by dividing the ACDU angle by the elapsed time. 

The Trunnion slew rate shall be 10.0*2.0 deg/sec. 
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1 SLEW RATE - HI SPEED 

.6 Set the OPTICS ZERO switch to ZERO. Wait 15 seconcte. Set the 
OPTICS ZERO switch to OFF. 

NOTE: Read and understand step 6.2.13.7 before proceeding. Do 

not hold Control Stick at right limit for more than 10 seconds 
or exceed a shaft angle of 250* . 

. 7 Record time. Push and hold the Optics Control stick to its right limit. 

After approximately 7 seconds release the control stick. 

. 8 Perform the following calculations: 

From the uplink file tape, the compressed data tape or the PCM tape, 
request a data reduction of the Shaft CDU register (address 36) and 
the TIME 2 and TIME 1 registers (addresses 24 and 25 respectively) 
for the 7 second period during which the rate test was being performed. 

Calculate the rate by dividing the A CDU angle by the elapsed time. 

The Shaft slew rate shall be 19.5±3.9 deg/sec. 

TRUNNION SLEW RATE - MED SPEED 

.9 Set the OPTICS ZERO switch to ZERO. Wait 15 second. Set the 

OPTICS ZERO switch to OFF. Set the OPTICS SPEED switch to MED. 

NOTE: Read and understand 6.2.13.10 before proceeding. 

Do not hold control stick at upper limit for more than 
20 seconds. 

. 10 Record time. Push and hold the Optics Control Stick to its upper 
limit. After approximately 12 .seconds release the control stick. 
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Perform the following calculations: 

From the uplink file tape the compressed data tape or the PCM 
tape request a data reduction of the Trunnion CDU registers (address 
35) and the TIME 2 and TIME 1 registers (addresses 24 and 25 
respectively) for the 12 second period during which the rate test was being 
performed. 

Calculate the rate by dividing the A CDU angle by the elapsed time. 

The Trunnion slew rate shall be 1.0±0.2 deg/sec. 

SHAFT SLEW RATE - MED SPEED 

Set the OPTICS ZERO switch to ZERO. Wait 15 seconds. Set the 
OPTICS ZERO switch to OFF. 

NOTE: Read and understand 6.2.13.13 before proceeding. Do not 
hold control stick at right limit for more than 20 seconds. 

Record time. Push and hold the Optics Control Stick to its right limit. 
After approximately 12 seconds release the control stick. 

Perform the following calculations: 

From the uplink file tape the compressed data tape or the PCM tape 
request a data reduction of the CDU register (address 36) and the 
TIME 2 and TIME 1 registers (addresses 24 and 25 respectively) 
for the 12 second period during which the rate test was being 
performed. 

Calculate the rate by dividing the ACDU angle by the elapsed time. 

The Shaft slew rate shall be 2.0±0.4 deg/sec. 

TRUNNION SLEW RATE - LO SPEED 

Set the OPTICS ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS 
ZERO switch to OFF. Set the OPTICS SPEED switch to LO. 

NOTE: Read and understand 6.2.13.16 before proceeding. Do not hold 
control stick at upper limit for more than 30 seconds. 
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6.2.13.16 Record time. Push and hold the Optics Control Stick to its upper limit. 
After approximately 12 seconds release the control stick. 

6.2.13.17 Perform the following calculations: 

From the uplink file tape the compressed data tape or the PCM tape 
request a data reduction of the Trunnion CDU register (address 35) 
and the TIME 2 and TIME 1 registers (addresses 24 and 25 respec¬ 
tively) for the 12 second period during, which the rate test was being 
performed. 

Calculate the rate by dividing the A CDU angle by the elapsed time. 

The Trunnion slew rate shall be 0.10±0.02 deg/sec. 

SHAFT SLEW RATE - LO SPEED 

6.2.13.18 Set the OPTICS ZERO switch to ZERO. Wait 15 seconds. Set the 
OPTICS ZERO swlteh to OFF. 

NOTE: Read and understand 6.2.13.18 before proceeding. Do 
not hold control stick at right limit for more than 20 
seconds. 

6.2.13.19 Record time. Push and hold the Optics Control Stick to its right 
limit. After approximately 12 seconds release the control stick. 

6.2.13.20 Perform the following calculations: 

From the uplink file tape the compressed data tape or the PCM 
tape request data reduction of the CDU register (address 36) and 
the TIME 2 and TIME 1 registers (addresses 24 and 25 respec¬ 
tively) for the 12 second period during which the rate test was 
being performed. 

Calculate the rate by dividing the A CDU angle by the elapsed 
time. 



The Shaft slew rate shall be 0.20±0.04 deg/sec. 
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OPTIC8 HAND CONTROLLER DRIFT RATE CHECK - LO SPEED 

13.21 Set the OPTICS ZERO switch to ZERO. Wait 15 seconds. Set 

the OPTICS ZERO switch to OFF. Record time. Wait 60 seconds. 

13.22 Perform the following calculations: 

From the uplink file tape the compressed data tape or the PCM 
tape request a data reduction of the Trunnion and Shaft CDU 
registers (addresses 35 and 36 respectively) and the TIME 2 
and TIME 1 registers (addresses 24 and 25 respectively) for 
the 60 second period during which the drift rate test was being 
performed. 

Calculate the drift rate by dividing the ACDU angles by the elapsed 
time. 


13.23 


The Trunnion drift rate shall be less than . 0167 deg/sec. 

The Shaft drift rate shall be less than . 0333 deg/sec. 

If OPTICS testing will not continue; set the G/N Power-Optics 
switch on the LEB Lighting Control Panel to OFF. 
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6.2.14 Stabilization Loop Step Response Test. 

6.2.14.1 Proceed with this test If the Operate Power On Test of 6.2.3 has been performed 
and system operation has not been Interrupted. If system operation has been 
Interrupted, perform the Turn On Procedure of 6.2.5.2 before proceeding. 

6.2.14.2 Insure that the Carry-on Command Stimuli Unit, Model No. C14-200, is Installed 
and connected. 

6.2.14.3 Enter VERB 36 Into K148. Press the ENTER pushbutton, then the ERROR RESET 
pushbutton. 

6.2.14.4 Inner Glmbal Response Test. 


6.2.14,4.1 


Enter code 2032000000 In C-8TART Module 4A1-A5-C156. Press the XEQ/SEAL 
pushbutton to call up CG 2117 IGA SERVO ERROR on 4A1-A3-CH1. 


6.2.14.4.2 Enter VERB 41 NOUN 20 Into K148. Press ENTER pushbutton. 


6.2.14.4.3 


Enter +00000 Into K148 three times. Press ENTER after each entry. Walt 30 
seconds. 


6.2.14.4.4 Enter VERB 42 Into K148. Press ENTER. 

6.2.14.4.6 Enter +00000 Into K148 three times. Press ENTER after each entry. Whit 90 
seconds. 

6.2.14.4.6 Enter 0001 Into R154. Verify and execute to apply +28 VDC ACE ENABLE to the 
PSAAM. 

6.2.14.4.7 Enter 1000 Into R155. Verify and execute to enter a DC step Into the 1G 
stabilization loop. 

CAUTION: If the transient caused by the step Input does not die out within * 

15 seconds, remove the IMU OPERATE power by setting the G/N POWER IMU 
switch on the LEB Lighting Control Panel to OFF. 


6.2.14.4.8 Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/sec. 


6.2.14.4.9 Enter 0000 Into 4A2-A6-R155; the top part of switch should be extinguished. 
Insure that no other function switches on 4A2-A6-R155 are Illuminated. Start 
analog recorder. Press the XEQ/SEAL pushbutton to remove the step Input to 
the IG Stabilization Loop. The bottom part of switch shall be extinguished. 

6.2.14.4.10 After the transient has died out, stop the analog recorder. Record the loop 
response time by measuring the time Interval between removing the step’ 
(Initial disturbance) and the settling of the error signal to a value equal to 
*5% of the original step amplitude. In addition, record the total number of 
overshoots. 
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6.2.14.4.10.1 


inner gimbal stabilization loop response time shall be less 
than 0.1 second. 


6.2.14.4.10.2 


The maximum number of overshoots on the IGA Servo Error signals 
8 ha 11 be three. 


6.2.14.5 Middle Gimbal Response Test. 

6.2.14.5.1 Enter code 2028000000 into C-START MODULE 4A1-A5-C156. Press the 
XEQ/SEAL pushbutton to call up 0G 2147 MIA SERVO ERROR on 4A1-A3-CH1. 

6.2.14.5.2 Eater VERB 4l NOUN 20 into Kl48. Press ENTER. 

6.2.14.5.3 Enter +00000 into Kl48 three times. Press ENTER after each entry. 
Valt 30 seconds. 

6.2.14.5.4 Eater VERB 42 in+o 10.48. Press ENTER. 

6.2.14.5.5 Eater +00000 into 10.48 three times. Press ENTER after each entry. 
Wait 90 seconds. 

6.2.14.5.6 -Enter 0100 into 4A2-A6-R155. The top part of switch shall be 

illuminated. Insure that no other function switches on 4A2-A6-R155 
are illuminated. 


6.2.14.5.7 


Press XEQ/SEAL pushbutton on 4A2-A6-R155 to enter a DC step into 
the MS Stabilization Loop. 


CAUTION: If the transient caused by the step input does not die 
within 15 seconds, remove the IMU OPERATE power by setting the G/N 
POWER IMU switch on the LEB Lighting Control Panel to OFF. 

6.2.14.5.8 Set up Analog Recorder 4A1-A3 using a chart speed of 100 nm/sec. 


6.2.14.5.9 


6.2.14.5.10 


6.2.14.5.10.1 


Eater 0000 into 4A2-A6-R155. The top part of the switch shall be 
extinguished. Insure that no other function switches on 4A2-A6-R155 
are Illuminated. Start analog recorder. Press XEQ/SEAL pushbutton 
to remove the step input to the MS stabilization loop. 

After the transients have died out, stop the analog recorder. 

Record the loop response time by measuring the time interval 
between removing the step (initial disturbance) and the settling 
of the error signal to a value equal to ± 5 $ of the original step 
amplitude. In addition, record the total number of overshoots. 

The middle gimbal stabilization loop response time shall be less 
than 0.1 second. 


6.2.14.5.10.2 


The maximum number of overshoots on the MSA Servo Error signals 
8 ha 11 be three. 
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6.2.14.6 

6.2.14.6.1 

6.2.14.6.2 

6.2.14.6.3 

6.2.14.6.4 

6.2.14.6.5 


6.2.14.6.6 


6.2.14.6.7 


6.2.14.6.8 

6.2.14.6.9 


6.2.14.6.10 


6.2.14.6.10.1 


Outer Gimbal Response Test. 

Biter code 2026000000 in C-START Module 4A1-A5-C156. Press 
XEQ/SEAL Pushbutton to call up X 2177 0GA SERVO ERROR on 
4A1-A3-CH1. 


Enter VERB 4l HOUR 20 into Kl48. Press ENTER. 

Biter 400000 into Kl48 three times. Press ENTER after each entry. 
Wait 30 seconds. 

Biter VERB 42 into 10.48. Press ENTER pushbutton. 

Enter 400000 into Kl48 three times. Press ENTER after each entry. 
Wait 90 seconds. 

Enter 0010 into 4A2-A6-R155. The top half of the switch shall be 
illuminated. Insure that no other function switches on 4A2-A6-R155 
are illuminated. 

Press XBQ/SEAL pushbutton on 4A2-A6-R155 to enter a DC step into 
the OG Stabilization Loops. 

JK)TE: If the transient caused by the step input does not die out 

within 15 seconds, remove the IMU OPERATE power by setting the G/N 
POWER IMU switch on the LEB Lighting Control Panel to OFF. 

Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/sec. 

Enter 0000 into 4A2-A6-R155- The top half of the switch shall be 
extinguished. Insure that no other function switches on 4A2-A6-155 
are illuminated. Start analog recorder. Press the XEQ/SEAL 
pushbutton to remove the step input to the OG Stabilisation Loop. 

After* the transients have died out, stop the analog recorder. Record 
the loop response time by measuring the time interval between 
removing the step (initial disturbance) and the settling of the 
error signal to a value equal to ±5* of the original step amplitude. 
In addition, record the total number of overshoots. 

The outer gimbal stabilization loop response time shall be less 
than 0.1 second. 


6.2.14.6.10.2 

6.2.14.7 

6.2.14.7.1 


The maximum number of overshoots on the OGA Servo Error S4e™ >1 * 
shall be three. 

Biter VERB 40 NOUN 20 into Kl48. Press the ENTER pushbutton. 
Biter VERB 4l NOUN 20 into Kl48. Press the ENTER pushbutton. 
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6.2.14.7.2 Enter +00000 Into K\46. Press the ENTER pushbutton. 

6.2.14.7.3 filter +00000 into KL46. Press the ERTER pushbutton. 

6.2.14.7.4 Enter +00000 Into 10.46. Press the ERTER pushbutton. 

6.2.14.7.5 Enter 0000 Into R154. Verify and execute to remove +28 VDC ACE ENABLE. 



c.oS input 


I* — fespon&s. Time*, 


6.2.15 

6 . 2 . 15 , 

6 . 2 . 15 , 


Figure 1. Typical Stop Input Response 
IRIG Scale Factor Test 

Perform Master Initialization 6 . 2 . 5.3 before proceeding. 

Verify that the IMP OPERATE power has been applied for a minimum of 
1 hour, and that at least 1 hour has elapsed since running of the 
Glmbal Friction Test, 6.2.7. 


6.2.15.3 Set up the Analog Recorders to monitor the following signals: 

a. CG 2117 10 SERVO ERROR 

b. CG 2147 m SERVO ERROR 
C. CG 2177 0G 3ZRV0 ERROR 

d. CG 2120 IG TM CURRENT 

e. CG 2150 MS TM CURRENT 

f. CG 2160 00 TM CURRENT 

6.2.15.3.1 Start the analog recorder chart drive using a chart speed of 
1 ms/sec. The recorder shall run for the duration of 6.2.15. 

6.2.15.4 Enter VERB 02 into 10.46. Press the ENTER pushbutton. 

' 6.2.15.5 filter 00005 into 10.46. Press the ENTER pushbutton. Program 07 shall be 
displayed. 

6.2.15.6 VERB 06 RSUH 41 shall flash on CRT and the following displayed in R1 
and R2: 

R1 - +xxxxx fscme lav. Base aximuth) 

R2 - Txxxxx (acme teat site latitude; see Table I) 
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6.2.15.7 If the values displayed in Rl and R2 are correct, proceed with test, if not 
perform the following sequence: 

a. To correct Rl, on the K-Start enter VERB 21, press ENTER push¬ 
button, *xxx. xx, press ENTER (ixxx.xx is correct nav. base azimuth). 

b. To correct R2, on the K-Start enter VERB 22, press ENTER pushbutton, 
±xx. xxx, press ENTER (obtain correct site latitude from Table I). 

Verify that the values in Rl and R2 are correct. 


TABLE I 


SITE 

LATITUDE 

NAA 

433.921 

MSC 

4-29.556 

KSC MSO 

•428.523 

KSC VAB 

4-28.585 

KSC PAD 39 

4-28.607 


6.2.15.8 On K-148 enter the following sequence: 


VERB 33 ENTR (VERB 21 NOUN 97 shall flash) 

400001 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during next step or PROG 
ALARM is on, enter VERB 36 ENTR and repeat steps 6.2.15.4 
through 6.2.15.8. 


6.2.15.9 In approximately 160 seconds VERB 06 NOUN 98 shall flash. Read and 
record from CRT DSKY Row l (+X IRIG Scale Factor error in part per 
million. Position 400001). 


6.2.15.10 On K-148 enter the following sequence: 


VERB 33 ENTR (VERB 21 NOUN 97 shall flash) 
400002 ENTR 


NOTE ; If PROG lamp changes from 07 to 00 during next step or PROG 
ALARM lamp is on, enter VERB 36 ENTR and repeat steps 
6.2.15.4 through 6.2.15.7 and 6.2.15.10. 

6.2.15.11 In approximately 160 seconds VERB 06 NOUN 98 shall flash. Read and 
record from CRT DSKY Row 1 (4-Y IRIG Scale Factor Error in parts per 
million Position 400002). 
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6.2.15.12 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 97 shall flash) 

+00003 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during the next step, or 
PROG ALARM lamp is ON, enter VERB 36 ENTR and repeat 
steps 6.2.15.4 through 6.2.15.7 and 6.2.15.12. 

6.2.15.13 In approximately 160 seconds VERB 06 NOUN 98 shall flash. Read and 
record from CRT DSKY Row 1 (-Z IRIG Scale Factor error In parts per 
million. Position +00003). 

6.2.16.14 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 97 shall flash) 

-00001 ENTR 


NOTE: If PROG lamp changes from 06 to 00 during die next step, or 
PROG ALARM lamp is on, enter VERB 38 ENTR and repeat 
steps 6.2.15.4 through 6.2.15.7 and 6.2.15.14. 

6.2.15.15 In approximately 160 seconds, VERB 06 NOUN 98 shall flash. Read and 
record from CRT DSKY Row (-X IRIG Scale Factor error in parts per 
million, Position -00001). 

6.2.15.16 On K-148 enter the following sequence; 

VERB 33 ENTR (VERB 21 NOUN 97 shall flash) 

-00002 ENTR 


NOTE: If PROG lamp changes from 07 to 00 during the next step, or 
PROG ALARM lamp is ON, enter VERB 36 E NTR and repeat 
Btepa 6.2.15.4 through 6.2.15.7 and 6.2.15.16. 

6.2.15.17 In approximately 160 seconds, VERB 06 NOUN 98 shall flash. Read and 
record from CRT DSKY Row 1 (-Y IRIG Scale Factor error in parts per 
million. Position -00002). 

6.2.15.18 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 97 shall flash) 

-00003 ENTR 


NOTE: If PROG lamp changes from 07 to 00 during the next step on 
PROG ALARM is ON, enter VERB 36 ENTR and repeat steps 
6.2.15.4 through 6.2.15.7 and 6.2.15.18. 
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6.2.15.19 In approximately 160 seconds. VERB 06 NOUN 98 shall flash. Read and 
record from CRT DSKY Row 1 (+Z IRIG Scale Factor error in parts per 
million. Position >00003). 

6.2.15.20 Repeat steps 6.2.15.8 through 6.2.15.19 twice to obtain second and third 
set of data. 

6.2.15.21 Terminate this test by entering in K-148: VERB 34 ENTER 

6.2.15.22 The average of the three readings of Scale Factor Error for the 6 positions 
shall be 0±1750 PPM. 

6.2.15.23 After completion of all test numbers, stop the analog recorders. 

6.2.15.24 Enter VERB 40 NOUN 20, ENTER into K148. 

6.2.15.25 Enter the following into K148: 

a. VERB 41 NOUN 20, ENTER 

b. 400000, ENTER 

c. 400000, ENTER 

d. 400000, ENTER 

6.2.16 IMU Performance Test 

6.2.16.1 Proceed with this test if the Operate Power On Test of 6.2.3 or the Turn On 
Procedure of 6.2.5.2 has been completed and system operation has not been 
interrupted. If the system operation has been interrupted, perform Turn 
-On Procedure of 6.2.5.2 before proceeding with this test. 

6.2.16.2 Enter VERB 01 NOUN 10 into K148. Press the ENTER pushbutton. Enter 
00003 into K148. Press the ENTER pushbutton. Record R1 » AAAAA and 
the time of day. 

6.2.16.3 Enter VERB 21 NOUN 02 into K148. Press the ENTER pushbutton. Enter 
02100 into K148. Press ENTER. Enter AAAAA into K148. Press ENTER. 


6.2.16.4 


Enter VERB 06 NOUN 02 into K148. Press ENTER. Enter 02100 into 
K148. Press ENTER. Record R1 - BBBBB. 


Perform the following calculations: . 

a. Rl (BBBBB) X 5.12 * CCCC. C (hrs. in high order scaler channel 3) 

3600 

b. 23.3 > CCC. C = DDDDD Hrs. 

c. Add DDDDD to time of day recorded in step 1. 


FORM Mtll-N-I RSV. *-*4 
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6.2.16.7.16 In approximately 17 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2 (+NBDZ) position +00002. 

6.2.16.7.17 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.18 In approximately 90 secs. VERB 06 NOUN 98 shall flash. From the CRT, 
record Rl and R2 (-X PIPAG) Position +00002. 

6.2.16.7.19 On K-148 enter the following sequence: 


VERB 21 

NOUN 01 

ENTR 

01155 


ENTR 

77757 


ENTR 

VERB 21 

NOUN 01 

ENTR 

01157 


ENTR 

00020 


ENTR 

VERB 33 


ENTR 


6.2.16.7.20 In approximately 67 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2 (-NBDX + ADIAX) Pos. +00002. Record 
CRT CDU gimbal angle indications anri time. 

6.2.16.7.21 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.7.22 On CRT, DSKY display, verify Rl * +00900, R2 ■ +00000, and R3 » +00003. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are Incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00003 ENTR (Test Position Entry) 

6.2.16.7.23 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.24 In approximately 17 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2 (-NBDX) Position 400003. 

6.2.16.7.25 On K-148 enter the following sequence: 


VERB 33 ENTR 
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6.2.16.7.26 In approximately 90 secs. VERB 06 NOUN 98 shall flash. From the CRT 
DSKY display, record Rl and R2 (+Z P1PAG) Position +00003. 

6.2.16.7.27 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.7.28 On the CRT, DSKY display verify Rl * +00900, R2 » 00000, and R3 - +00004. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00004 ENTR (Test Position Entxy) 

6.2.16.7.29 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.30 In approximately 17 minutes, VERB 06 NOUN 98 shall flash. From the CRT 
DSKY display, record R2 (+NBDY + ADSRAY) Position +00004. 

6.2.16.7.31 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.32 In approximately 90 secs, VERB 06 NOUN 98 shall flash. From the CRT 
DSKY display, record Rl and R2 (-Z PIPAG) Position +00004. 

6.2.16.7.33 On K-148 enter the following sequence: 


VERB 21 

NOUN 01 

ENTR 

01153 


ENTR 

00020 


ENTR 

VERB 21 

NOUN 01 

ENTR 

01155 


ENTR 

77757 


ENTR 

VERB 33 


ENTR 


6.2.16.7.34 In approximately 67 minutes VERB 06 NOUN 98 shall flash. From the CRT 
DSKY display record R2 (+NBDZ + ADIAZ) Position +00004. Record CRT 
CDU gimbal angle indications and time. 
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1.2.16.7.35 On K-148 enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 98 shall flash 

1.2.16.7.36 From the CRT DSKY display, verify Rl * 400900, R2 * 400000 and R3 - 400005 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

400900 ENTR (Test Time in Seconds) 

400000 ENTR (Test Index Number) 

400005 ENTR (Test Position Entry) 

>. 2.16.7.37 Record Time. On K-148 enter the following sequence: 

VERB 33 ENTR 

>. 2.16.7.38 The PROG alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 
The PROG alarm shall extinguish. 

.2.16.7.39 In approximately 90 secs, VERB 06 NOUN 98 shall flash. From the CRT 
DSKY display, record Rl and R2 (+Y PIPAG) Position 400005. 

. 2.16.7.40 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

.2.16.7.41 On the CRT DSKY display, verify Rl * 400900, R2 * 400000 and R3 » 400006. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2, and R3 are incorrect, enter the following sequence into K-148. 

VERB 25 ENTR 

400900 < ■ ENTR (Test Time in Seconds) 

400000 ENTR (Test Index Number) 

400006 ENTR (Test Position Entry) 

. 2 . 16.7.42 Record Timo. On K-148 enter the following sequence: 

VERB 33 ENTR 


.2.16.7.43 The PROG Alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 
The PROG alarm lamp shall extinguish. 

.2.16.7.44 In approximately 90 secs. VERB 06 NOUN 98 shall flash. From the CRT 
DSKY display, record Rl and R2. (-Y PIPAG) Position 400006. 
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6.2.16.7.45 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.7.46 On the CRT DSKY display, verify R1 * +00900, R2 ■ +00000 and R3 * +00007. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2, and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00007 ENTR (Test Position Entry) 

6.2.16.7.47 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.48 In approximately 17 minutes VERB 06 NOUN 98 shall flash. From the CRT 
DSKY display, record R2 (+. 707 ADSRAX-NBDX) Position +00007. 

6.2.16.7.49 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.7.50 On the CRT DSKY display*, verify Rl ■ +00900, R2 » +00000, and R3 - +00008. 

6.2.16.7.51 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.52 In approximately 17 minutes VERB 06 NOUN 98 shall flash. From the CRT 
DSKY display, record R2 Q.707 (NBDZ +- NBDY) +*.05 (ADIAZ - ADIAY) 

+0.5 (ADSRAY + ADSRAZJ . Position +00008. 

6.2.16.7.53 On K-148 enter the following: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 


6.2.16.7.54 On the CRT DSKY display, verify Rl - +00900, R2 * +00000, and R3 * +00009. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values for 
Rl, R2 and R3 are incorrect, enter the following sequence into K-148* 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

_+00009 ENTR (Test Position Entry)_ 


rORM Mltl-M-I NIV. M4 
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6.2.16.10.1.17.2 
(Continued) 


Cos Oy 


1 - 1 

• 2 y. 


. for small angles 


*5- 

r- 

and: 


0 - 

z5 

< AV x5‘ 

0 _ - 

x5 

< AV z5‘ 

and: 



+ 0 


z5 


Bias - (X PIPA Bias) (AT)/S. F- x 

V m Bias - (Z PIPA Bias) (AT)/S. F. 
z z 

S. F. and Bias terms are obtained from positions 1 through 4 of the IMU 
Performance Test. 


6.2.16.10.1.17.3 Perform the following calculations for position 6. 


G* 


6 


6 Cos Oy 


Where: 

* Measured acceleration term (line 12) 

G' 6 * Corrected acceleration term 

Cos Oy ■ * for small angles 

_ 

%^ #2 *6 + #2 z6 

and: 8^ - (AV^ - AV^ Bias) (S.F. x )/(AT) (local g) 

*X6 " <AV z8 “ AV i Btas > <®- F - ,* 1 < AT > < looal 8) 

and: V Blaa ” (X PIPA Bias) (AT) / 8. F. 

* X 

V x Bias ■ (Z PIPA Bias) (AT) / S. F.^ 

S. F. and Bias terms are obtained from positions 1 through 4 of the IMU 
Performance Test. 












mm 





































NORTH AMERICAN AVIATION. INC. 
SPACE and INFORMATION SYSTEMS DIVISION 
iaai« umwooo iud oowniv California 


6.2.16.10.5 Compute the PI PA Scale Factor error In parte per Billion from the 
values recorded in 6.2.16.10.1 and record In Table X . 


a. PIPA S.F. Error ■ 


b. X PIPA S.P. Error 


e. Y PIPA S.F. Error 


d. Z PIPA S.F. Error 


♦PIPAG - (PIPAG) 



[mLTi-llnei -1-000000 J 10 6 


line 7 - line » 


The PIPA S.F. Error shall not exceed ±2000 PPM 

TABIE XXII Local Gravity values 
location Local Gravity (cm/sec 2 ) 

HAA 979.56 

MSC 979.29 

KSC 9/9.24 

6.2.16.10.6 Compute the PIPA Bias In cm/sec 2 from the values recorded in 6.2.16.10.1 
and record in Table X^. 

a. PIPA Bias ■ +PIPAG + (-PIPAG) 

5— 

b. X PIPA Bias * line 2 + line 4 

- g - 

c. . Y PIPA Bias • G 5 r * G 6 t 

F 

d. Z PIPA Bias * line 7 - line 9 

2 

The PIPA Bias shall not exceed ±2.28 cm/sec 2 . 

6.2.16.10.7 Calculate HBD, AD6RA, and ADIA from the values recorded in 6.2.16.10.1 
and record in Table X^. 

a. IfBDX - - (line 6) - 
NBDX - - (line 1 - 
NBDZ - line 3 - 

HBD shall not exceed ± 15 meru. 


FORM MIII>N>I MV. 
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6.2.16.10.7 (continued) 

b. ADSRAX - (line 13- line 6) . 

7Wf 

AD6RAY - line 8 - line 1 

AESRAZ * line 15 + line 3 

~ 7707 

ADBRA shall not exceed ± ko meru/g. 

c. ADIAX ■ line 5 * line 6 

ADIAY - line 16 - .707 (NBDY-NBDX) -.5 (ADSRAX - ADIAX) 

AIXLAZ - line 10 - line 3 
* ADIA shall not exceed ± 100 iaeru/g 

6.2.16.10.8 Perform the following calculations for each term in Table X., and 

record the results in Table D. * 

"i - |*i-i - | 

**" | X i-l‘ X l I + | X i-2* X i-l | 

\ m I* 1 * 3 ' M + I X i-2 ' X i-i| + | X i-1 * X i | 

X^ • Eats point Ju*t obtained 
Xj_^ ■ last historical data point 
X ia>2 ■ second last historical data point 
X ^_2 * third last historical data point 

NOTE: D, calculations begin with the first data point after ISS Pre- 

Vib; calculations begin with the second data point after 
ISS Pre-Vib; I>^ calculations begin with the third data point 
after Pre-Vib. 
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TABLE D 


PARAMETER 


UNITS 


MAX. 


MAX. 


MAX. 


NBDX 


11 


NBDY 


11 


NBDZ 


11 


ADSRAX 


meru/g 


14 


21 


25 


ADSRAY 


eru/g 


14 


21 


ADSRAZ 


meru/g 


14 


21 


25 


ADIAX 


meru/g 


17 


33 


40 


ADIAY 


meru/g 


17 


33 


4o 


ADIAZ 


eru/g 


17 


33 


40 


X PIPA S.F. Error 


PPM 


400 


500 


600 


Y PIPA S.F. Error 


PPM 


400 


500 


600 


Z PIPA S.F. Error 


PPM 


400 


500 


600 


X PIPA Bias 


cm/sec 


0.5 


0.7 


0.9 


Y PIPA Bias 


cm/sec 


0.5 


0.7 


0.9 


Z PIPA Bias 


cm/sec 2 


0.5 


0.7 


0.9 


6.2.16.10.9 Failure to meet the above criteria shall result in retest according 
to 5.^.2. 
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6.2.17 SXT-NB-Fine Alignment Test 

6. 2. 17.1 Deleted; It : : I . A 


6.2.17.2 The GIN shall have had OPERATE power applied for a m inimum of 1 hour. 

6.2.17.3 Set the G/N POWER-OPTICS switch to OPTICS. Verify that +28 VDC 
OPTICS OPERATE BUS (CG 1530) is +28.0*3.0 VDC. Verify that the 
OPTX 28V 800 cpe 1% 0* ph (CG 1211) and OPTX 28V 800 cps 5% -90* ph 
(CG 1212) are not flashing on the CRT. 

6.2.17.4 Enter VERB 01 NOUN 10 into K-148. Press the ENTER pushbutton. 

Enter 00003 into K-148. Press the ENTER pushbutton. Record R1 * AAAAA. 

If the recorded value is within any of the sets of limits given in Table I 
proceed with the test. If the recorded value is NOT within any of the sets 
of limits wait 30 minutes and then repeat this step. 

TABLE 1 


MIN VALUE 


MAX VALUE 

00000 

AAAAA 

03242 

04000 

AAAAA 

07242 

10000 

AAAAA 

13242 

14000 

AAAAA 

17242 

20000 

AAAAA 

23242 

24000 

AAAAA 

27242 

30000 

AAAAA 

33242 

.34000 

AAAAA 

37242 


6.2.17.5 On the GIN Indicator Control Panel set the following switches to the position 
indicated. 

a. OPTICS TEL TRUN to SLAVE to SXT .. 

b. OPTICS COUPLING to DIRECT 

C. OPTICS SPEED to LO . .U 

d. OPTICS MODE to MAN 
e: OPTICS ZERO to ZERO 

Deleted*^ v iLt, I--, DSLY; 


6.2.17.6 
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6.2.17.7 Deleted. ! ■'.v.: . 





6.2.17.8 Initiate the test fay entering die following sequence into the LEB DSKY. 

a. VERB 92. ENTER 

b. 00003, ENTER 

6.2.17.9 Observe VERB 06 NOUN 41 flashing on the DSKY. The following data ia 
displayed in Rl and R2 on the DSKY. 

a. Rl-+13500 

b. R2 * +XX.XXX (Site Latitude from Table I) . 

TABLE I 

SITE 
NAA 
MSC 

KSC MSO 
KSC VAB 
* KSC PAD 39 

6.2.17.10 If the data displayed ia correct enter VERB 33 ENTER into the DSKY. If 
the value displayed ia other than +13500 in Rl and the correct Site Latitude 
in R2, correct the data by entering the following sequence into the DSKY. 

a. VERB 21, ENTER 

b. +13500, ENTER 
C. VERB 22, ENTER 

d. +xx. xxx, ENTER (+xx. xxx - Site Latitude from Table I) 

e. VERB 33, ENTER 

6.2.17.11 Observe VERB 25 NOUN 97 flashing on the DSKY. Enter the following 
sequence into the DSKY. 

a. +00001, ENTER (Position Nuinber) 

b. +00000, ENTER 
C. +00001, ENTER 


LATITUDE 
+33.921 
+29.556 
+28.523 
+28.585 
+28.607 
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Observe VERB 06 NOUN 41 flashing on the DSKY. The foUowing data 
shall be displayed in Rl, R2 and R3. 

a. Rl * +xxx.xx (Y nb Azimuth) 

b. R2 » *xx. xxx (Y nb Elevation) 
o. R3 = 00001 

If the data displayed is correct enter VERB 33 ENTER into die DSKY. If 
Rl and R2 do not contain the correct Ynb azimuth and elevation, correct 
the data by enteriL* the foUowing sequence into the DSKY. 

a. VERB 24, ENTER 

b. +xxx.xx4002.00 degrees, ENTER (Ynb Azimuth) 

c. +xx. xxx±02.000 degrees, ENTER (Y NB Elevation) 

d. VERB 33, ENTER 

Observe VERB 06 NOUN 41 flashing on the DSKY. The foUowing data shaU 
be displayed in Rl, R2 and R3. 

a. Rl - +xxx. xx (Z NB Azimuth) 

b. R2 » ±xx.xxx (Z NB Elevation) 

c. R3 - 00002 

If the data displayed is correct enter VERB 33 ENTER into the DSKY. If 
Rl and R2 do not contain the correct Znb azimuth and elevation, correct 
the data by entering the foUowing sequence into the DSKY. 

a. VERB 24, ENTER 

.b. +xxx.xx±002.00 degrees, ENTER (Znb Azimuth) 

c. +xx. xxx±02.000 degrees, ENTER (Z NB Elevation) 

d. VERB 33, ENTER 


6.2.17.16 


Observe VERB 06 NOUN 41 flashing on the DSKY. The foUowing data shaU 
be displayed in Rl, R2 and R3. 


a. Rl * +xxx. xx (Target 1 Azimuth) 

b. R2 - +xx. xxx (Target 1 Elevation) 

c. R3 » 00001 

If the data displayed is correct enter VERB 33 ENTER into the DSKY. 

If Rl and R2 do not contain the correct azimuth and elevation for Target 1, 
correct the data by entering the foUowing sequence into the DSKY. 


a. VERB 24, ENTER 

b. +xxx. xx±000.10 degrees, ENTER (Target 1 Azimuth) 

c. ±xx. xxx£00.010 degrees, ENTER (Target 1 Elevation) 

d. VERB 33, ENTER 


FOKM MtSI-M-a nsv. M4 
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Observe VERB 06 NOUN 41 flashing on the DSKY. The following data shall 
be displayed in Rl, R2 and R3. 

a. Rl « +xxx. xx (Target 2 Azimuth) 

b. R2 * *xx. xxx (Target 2 Elevation) 

c. R3 * 00002 

If the data displayed is correct proceed to 6.2.17.22. If Rl and R2 do not 
contain the correct azimuth and elevation for Target 2, correct the data 
fay entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +xxx.xx±000.10 degrees, ENTER (Target 2 Azimuth) 

c. ±xx. xxxiOO. 010 degrees, ENTER (Target 2 Elevation) 

Set the OPTICS ZERO switch to OFF. Enter VERB 33, ENTER into i 
the DSKY. - t ...... „ „ .. 

When the DSKY displays VERB 51 NOUN 70 flashing and Rl « 00001, on the 
DSKY set the OPTICS MODE switch on the G&N Indicator Control Panel to 
CMC. The CMC will align the SXT to the Target 1 position. When the 
alignment is complete as observed by no further movement of the Telescope 
Panel Angle Counters (TPAC), set the OPTICS MODE switch to MANUAL. 

Using the Optics Hand Controller, align the SXT St?X)S with Target 1 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with MARK press the MARK REJECT 
pushbutton and repeat this step.Observe VERB 50 NOUN 25 flashing and Rl 
■ 00016. Press the ENTER pushbutton. 

'When the DSKY displays VERB 51 NOUN 70 flashing and Rl * 00002, set the 
Optics Mode switch to CMC. The CMC will align the SXT to the Target 2 
position. When alignment is complete as observed by no further movement 
of the TPAC, set the OPTICS MODE switch to MANUAL. 

Using the Optics Hand Controller, align the SXT St LOS with Target 2 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with the MARK press the MARK REJECT 
pushbutton and repeat this step. Observe VERB 50 NOUN 25 flashing and 
Rl - 00016. Press the ENTER pushbutton. 

NOTE: The following two MARKS must be performed as quickly as 
possible. In no case shall the time between the first and 
second MARK exceed two minutes. 

After 90 seconds observe the DSKY for VERB 51 and NOUN 70 flashing and 
Rl - 00001. Set the Optics Mode switch to CMC. The CMC will align the 
SXT to the Target 1 position. When the alignment is complete as observed 
by no further movement of the Telescope Panel Angle Counters (TPAC), set 
the OPTICS MODE switch to MANUAL. 
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ND1002348C 104 


NORTH AMERICAN AVIATION. INC. 
SPACE and INFORMATION SYSTEMS DIVISION 
iaai« LAKEWOOD BLVO.OOWNIV CALIFORNIA 


COOK IDENT. MO. 039S3 



6.2.17.26 Using the Optics Hand Controller, align the SXT St LOS with Target 1 and 
press the MARK pushbutton. If satisfied that the MARK was good press 

the ENTER pushbutton. If not satisfied with MARK press the MARK REJECT 
pushbutton and repeat this step. Observe VERB 50 NOUN 25 flashing and 
R1 - 00016. Press the ENTER pushbutton. 

6.2.17.27 When the DSKY displays VERB 51 NOUN 70 flashing and R1 = 00002, set 
the Optics Mode switch to CMC. The CMC will align the SXT to the Target 
2 position. When alignment is complete as observed by no further move¬ 
ment of the TPAC, set the OPTICS MODE switch to MANUAL. 

Using the Optics Hand Controller, align the SXT StLOS with Target 2 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with the MARK press the MARK REJECT 

pushbutton and repeat this step. Observe VERB 50 NOUN 25 flashing and 
Rl - 00016. Prels the ENTER pushbutton. 

In approximately 7 minutes VERB 06 NOUN 98 shall flash on the DSKY and 
the test results shall be displayed. Rl and R2 on the DSKY shall display 
the misalignment of one of the horizontal PIPA's in arc seconds (Rl =* 
whole, R2 = fractional). Record Rl and R2. (See Table mfor PIPA displayed. 

6.2.17.30 Enter VERB 33 ENTER into the DSKY. When VERB 06 NOUN 98 flashes Rl 
and R2 on the DSKY shall display the misalignment of the second horizontal 
PIPA in arc seconds (Rl whole, R2 fractional). (See Table HI for PIPA 
displayed). Record Rl and R2. 

6.2.17.31 Enter VERB 34 ENTER into the DSKY to terminate the test. Wait 5 seconds. 

6.2.17.32 Repeat steps 6.2.17.4 and 6.2.17.8 through 6.2.17.31 substituting No. 

00002 in 6.2.17.11. a. 

6.2.17.33 Enter the following sequence into the DSKY: 

a. VERB 36, ENTER 

b. VERB 41 NOUN 20, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 

e. +00000, ENTER 


u. 2.17.28 


6.2.17.29 


FORM MIM-M-I RIV. M4 
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RAGE 1 


1 1 1 1 1 1 1 


01733 ENTR 

XXXXX (AD6RAT) ENTR 

ENTR 

01734 ENTR 

XXXXX (ADSRAZ) ENTR 


Enter NB Azimuth and Site Latitude (from Table HI) and Launch Azimuth 
into the CMC using the following sequence: 


VERB 21 

NOUN 01 

ENTR 

2506 


ENTR (NB Azimuth! 

XXXXX 


ENTR (fraction of a Rev Hi order) 
ENTR 

2507 


ENTR (NB Azimuth) 

XXXXX 


ENTR (fraction of a Rev Lo order) 
ENTR 

2510 


ENTR (Site Latitude) 

XXXXX 


ENTR (fraction of a Rev Hi order) 
ENTR 

2511 


ENTR (Site Latitude) 

XXXXX 


ENTR (fraction of a Rev Lo order) 
ENTR 

2755 


ENTR (Launch Azimuth) 

XXXXX 

' 

ENTR (fraction of a Rev Hi order) 
ENTR 

2756 


ENTR (Launch Azimuth) 

XXXXX 

TABLE m 

ENTR ( fraction of a Rev Lo order) 

Location 

Latitude (Fraction of a Revl Low Order 


Hi Order 


NAA 

03007 

36671 

MSC 

02423 

23341 

KSC MSO 

02422 

04033 

KSC VAB 

02424 

36151 

KSC PAD 39 

02425 

37327 


Enter the following into the CMC: 
VERB 37 ENTER, 01 ENTER 
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6.2.18.5 


6.2.18.6 


6.2.18.7 


To change the launch azimuth perform the following: 

a. VERB 78, ENTER 

b. R1 displays present launch azimuth 

c. To change launch azimuth enter 
VERB 21, ENTER 

±XXX. XX ENTER (New launch azimuth) 

NOTE: Using the beginning of Prog. 02 as to, initial start time, read/ 
record CDUX, CDUY, and CDUZ every 15 minutes for 120 
min and every 5 minutes for the next 60 minutes. 

Enter VERB 33, ENTER into the DSKY. On the DSKY observe the 
PROGRAM display change to 05 after approximately 90 seconds. Approxi¬ 
mately 5 minutes later observe the PROGRAM display change to 02. 

When PROG display changes to 02 record time as T Q . 

Gyro Compassing Stability 


6.2.18.7.1 120 minutes after T Q record the Outer, Inner and Middle CDU Glmbal 

angles from the CRT. 


6.2.18.7.2 Repeat above step every 5 minutes for the next 120 minutes. 

6.2.18.7.3 The peak to peak spread of the outer gimbal angle shall not exceed 0.12* . 

6.2.18.7.4 The peak to peak spread of the Inner and Middle gimbal angles shall not 
exceed 0.06* • 


6.2.18.8 • Gyro Compassing Accuracy 

6.2.18.8.1 After 240 minutes from T 0 set the OPTICS ZERO switch on the G&N 

Indicator to ZERO. 


6.2.18.8.2 Enter the following into the DSKY: 


VERB 21 

NOUN 03 

ENTER 

02553 


ENTER 

+XXX.XX 

±000.01 

ENTER (Target No. 1 AZ) 
ENTER 

02554 


ENTER 

+00.000 


ENTER (Target No. 1 EL) 



ENTER 

02555 


ENTER 


±000.01 

ENTER (Target No. 2 AZ) 
ENTER . 

02556 


ENTER 

+00.000 


ENTER (Target No. 2 EL) 


ItM-M-I MV. 
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6.2.18.8.2 

(Continued) On the G&N Indicator Control Panel, set the Optica ZERO switch to OFF 

and the controller speed to HI. Drive the St LOS to the approximate position 
to Target No. 1. Set the Controller Speed switch to LO. 

NOTE: Read the following 10 steps before proceeding. These are time 
critical steps and must be performed as rapidly as possible. 

6.2.18.8.3 Enter VERB 65, ENTER into DSKY. 

Observe the PROGRAM display on the DSKY change to 03. 

6.2.18.8.4 When VERB 06 NOUN 41 flashed on the DSKY, insure that R1 and R2 
display Target 1 azimuth and elevation. 

a. R1 ® +XXX.XX (Target 1 azimuth) 

b. R2 * +XX. XXX (Target 1 elevation) 

6.2.18.8.5 Verify the data appearing in R1 and R2 and if correct, proceed. If not 
correct, perform the following sequence: 

a. VERB 24, ENTER 

b. +XXX. XX, ENTER (Target 1 azimuth) 
c« iXX.XXX, ENTER (Target 1 elevation) 

6.2.18.8.6 After the correct readings for R1 and R2 are verified, enter VERB 33 
ENTER into the DSKY. • 

6.2.18.8.7 • When VERB 06 NOUN 41 flashes on the DSKY, insure th at Rl and R2 

display Target 2 azimuth and elevation. 

a. Rl - XXX. XX (Target 2 azimuth) 

b. R2 * XX. XXX (Target 2 elevation) 

6.2.18.8.8 Verify the data appearing in Rl and R2 and if correct, perform the 
following sequence: 

a. VERB 24, ENTER 

b. +XXX.XX, ENTER (Target 2 azimuth) 

c. ±XX. XXX, ENTER (Target 2 elevation) 

6.2.18.8.9 After the correct readings for Rl and R2 are verified enter VERB 33, 

ENTER into the DSKY. 

6.2.18.8.10 Using the Optics Hand Controller, align the SXT St LOS to Target 1 and 
press MARK pushbutton. If not satisfied with MARK, press the MARK 
REJECT pushbutton and repeat this step. 


FORM MISI-H-I MSI 
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6.2.18.8.12 


6.2.18.8.11 Set the OPTICS SPEED switch to HI. Using the Optics Hand Controller, 
drive the SXT St LOS to the approximate position of Target 2. 

6.2.18.8.12 Set the OPTICS SPEED switch to LO. Using the Optics Hand Controller, 
align the SXT St LOS to Target 2 and press the MARK pushbutton. If satisfied 
that the MARK was good, press the ENTER pushbutton. If not satisfied, 
press the MARK REJECT pushbutton and repeat this step. 

6.2.18.8.13 On the DSKY observe the following data displayed: 

a. VERB 06 NOUN 93 

b. R1 * ±XX. XXX (X gyro elevation error, deg. 4 hr.) 

c. R2 * ±XX. XXX (Y gyro elevation error, deg. 4 hr.) 

d. R3 ■ ±XX. XXX (Z gyro azimuth error, deg. 4 hr.) 

Record Rl, R2 and R3. The X and Y gyro elevation error shall be 0.00±0.045 
degrees and the Z gyro azimuth error shall be 0.00±0.573 degrees. 

6.2.18.8.14 Enter VERB 34, ENTER into the DSKY. Observe the PROGRAM display 
change to 02. Set the Optics ZERO Switch on the G&N Indicator Control 
Panel to ZERO. 


6.2.18.8.15 Enter VERB 36 into the DSKY. Press the enter pushbutton. 

6.2.18.8.16 Enter VERB 41 NOUN 20 into the DSKY. Press the ENTER pushbutton. 

Enter +00000 into the DSKY three times. Press the ENTER pushbutton 
after each entry. Set the £&N Power Optics switch on the LEB Lighting 
Control Panel to OFF. 

6.2.19 CMC Voltage Margin Test 

6.2.19.1 Verify that the G&N IMU HTR MNA & MNB circuit breakers are engaged. 
Computer NMA 6 NMB breakers are engaged, IMU MNA ft MNB circuit 
breakers are not engaged, and the GIN Power - IMU switch on the LEB 
Lighting Control Panel is in the OFF position. 

6.2.19.2 On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL switch to ON. 

Caution: During the performance of this test the +4 VDC CMC Power Supply 
shall not be operated at less than +2.5 VDC or greater than 5.2 VDC (CG 1030^ 
The +14 VDC CMC Power Supply shall not be operated at less than +8.5 VDC 
or greater than +17.0 VDC (CG 1020). Rotate the LEB LTS NUMBERICS SEL. 
to approximately center position. Decrease to absolute minimum discernable 
lighting. 

Note: Hie flashing indication of the CMC Power Supplies on CRT may be 
disregarded for this test. The charts in Table I may be used to determine 
approximate values for the "XX. X” values of C-156 voltage dial settings 
corresponding to various power supply voltages. 
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6.2.19.3 Into R154 insert 0001. Verify and execute. 

6.2.19.4 Into C156 insert -040001244. Verify and execute. Verify on the CRT 
GV0116 is between -3.0 and -5.0 VDC. 

6.2.19.5 Into C156 insert -050001234. Verify and execute. Verify on the CRT that 
GV0106 is between -4.0 and -6.0 VDC. 

6.2.19.6 Into R154 insert 0111. Verify and execute. 

6.2.19.7 Observe CG 1020, +14 VDC CMC Power Supply and CG 1030, +4 VDC CMC 
Power Supply, on the CRT. Repeat 6.2.19.3 through 6.2.19.6 adjusting 
each C-Start entry until CG 1020 is +12.1 (+0.1, -0.0) VDC and CG 1030 
is +3.40 (+0.03 - 0.00) VDC. 

6.2.19.8 Initiate CMC Self Check by inserting the following into K148: 

a. ERROR RESET 

b. VERB 21 NOUN 27, ENTER 
C. 77777, ENTER 

Wait 200 seconds 

6.2.19.9 Insure that the D6KY RESTART lamp and Program Alarm lamp does not li ght . 
6.2.19.9.1 Into R154 insert 0101. Verify and execute. 

6.2.19.10 Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to OFF. Verify the 
RESTART lamp on the DSKY is lighted. Disregard other DSKY indications. 

If RESTART does not light, repeat 6.2.19.3. Verify CMC Warning masters 
alarm are lighted. 

6.2.19.11 Set the INHIBIT VOLTAGE FAIL switch to ON. Insert the following into K148: 

a. ERROR RESET 

b. VERB 21 NOUN 27, ENTER 

c. 77777, ENTER 

6.2.19.12 Into R154 insert 0001. Verify and execute. 

6.2.19.13 Into C156 insert +108001244. Verify and execute. Verify on the CRT that 
GV0116 is between +0.8 and +11.8 VDC. 

6.2.19.14 Into R154 insert 0111. Verify and execute. 

6.2.19.15 Observe CG i020, +14 VDC CMC Power Supply on the CRT. Repeat 
6.2.19.12 through 6.2.19.14 adjusting the C-Start entry until CG 1020 
is 16.4 (+0.0, -0.1) VDC. 
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PACE 


6.2.19.16 


6.2.19.16.1 


6.2.19.17 


6.2.19.18 


6.2.19.19 

6.2.19.20 

6.2.19.21 


6.2.19.22 


6.2.19.23 


6.2.19.23.1 


6.2.19.24 


6.2.19.25 


6.2.19.26 


6.2.19.27 


6.2.19.28 


Press ERROR RESET on K148. Wait 200 seconds. Ensure that the DSKY 
RESTART lamp and PROGRAM ALARM lamp does not light. 

Into R154 Insert 0011. Verify and execute. 

Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to OFF. Verify that 
the DSKY RESTART lamp is lighted. Disregard other DSKY indications. 
Verify CMC Warning master alarms are lighted. 

Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to ON. hito K148 
insert: 

a. ERROR RESET 

b. VERB 21 NOUN 27, ENTER 

c. 77777, ENTER 

Into R154 insert 0001. Verify and execute. 

Into C156 enter +092001234. Verify and execute. Verify on the CRT t ** s t 
GV0106 is between +8.2 and +10.2 VDC. 

Into R156 insert 0111. Verify and execute. . 


Observe CG 1030, +4 VDC CMC Power Supply on the CRT. Repeat 
6.2.19.19 through 6.2.19.21 adjusting the C-Start entry until CG 1030 
is +4.60 (+0.00, -0.03) VDC. 

Press ERROR RESET on K148. Wait 200 seconds. Ensure that the DSKY 
RESTART lamp and PROGRAM ALARM lamp does not light. 

Into R154 insert 0101. Verify and execute. 

Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to OFF. Verify that 
the DSKY RESTART lamp is lighted. Verify CMC Warning master alarms are 
lighted. 

Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to ON. Into K148 insert: 

a. ERROR RESET 

b. VERB 21 NOUN 27, ENTER 
O. 77777, ENTER 

Into R154 insert 0001. Verify and execute. 

Into C156 insert -040001244. Verify and execute. Verify on the CRT that 
GV0116 is between -3.0 and -5.0 VDC. 

Into R154 insert 0111. Verify and execute. 
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6.2.19.29 

Observe CG 1020, +14 VDC CMC Power Supply on the CRT. Repeat 

6.2.19.26 through 6.2.19.28 adjusting the C-Start entry until CG 1020 
is +12.1 (+0.1, -0.0) VDC. 

6.2.19.30 

Press ERROR RESET on K148. Walt 200 seconds. Ensure that the DSKY 
RESTART lamp and PROGRAM ALARM lamp does not light. 

6.2.19.30.1 

Into R154 insert 0011. Verify and execute. 

6.2.19.31 

Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to OFF. Verify that 
the DSKY RESTART lamp is lighted. Disregard other DSKY indications. 
Verify CMC Warning master alarms are lighted. 

6.2.19.32 

Into R154 insert 0000. Verify and execute. 

6.2.19.33 

Terminate CMC Self-Check by inserting into K148. 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 

C. 00000, ENTER 


6.2.19.34 


Ensure that CG 1020, +14 VDC CMC Power Supply indication, is +14.0+0.4 
and that CG 1030, +4 VDC CMC Power Supply indication ia +4.00*0.20 VDC 
on the CRT. < 
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I _ 

Spacecraft Control and Displays Test. 

Proceed with this test if the Operate Power On Test of 6.2.; 

3 and 


system operation has not been interrupted. If system operation 
has been interrupted, perform 6 . 2 . 5.2 before proceeding. 

FDAI Attitude Error. 

Insert in 10.48 

a. V92 ENTER 

b. 00013 ENTER 

Observe on the CRT PROG 07. In approximately 5 sec observe NO ATT ON 
In approximately 20 sec observe V06 NOl flashing and Rl, R2 and R3 
approximately 00000. 


Insert in Kl48 


a. 

VERB 33, 

ENTER 


Observe on CRT 



a. 

V06 

NOl 

Flashing 

b. 

Rl 


400385 

c. 

R2 


-00385 

d. 

R3 

* 

+OO 385 

e. 

NO ATT 


OFF 


Record CRT indications 

a. OS 2279 ROLL ATT ERROR - CDU DAC OUT +5.06*0.50V rms 

b. CG 2219 PITCH ATT ERROR - CDU MC OUT r5. p6=fa0*50V rms 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT +5.0640.5QV rma. 

Insert in Kl48 

a. VHlfl 33, ENTER 

Observe on CRT 

a. V06 N01 Flashing 

b. Rl +00384 

c. R2 -00384 

d. R3 +00384 
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6 . 2 . 20 . 2.8 


6.2.20.2.32 


6.2.20.2.13 


6.2.20.2.14 


6 . 2 . 20 . 

6 . 2 . 20 . 


2.15 


2.16 


Record CRT Indications 



a. 

OG 2279 

ROLL ATT ERROR - CDU DAC OUT 

♦5.06*0,50V ran ^ 


b. 

OG 2219 

PITCH ATT ERROR - CDU DAC OUT 

-5.06*0.50V ran. 


c. 

CG 2249 

YAW ATT ERROR - CDU DAC OUT 

+5. 06*0,50V ran_ 1 

6.2.20.2.9 

Insert in 10.48 




a. 

VERB 33, 

ENTER 



6 .2.20.2.10 

Observe on CRT 




a. 

V06 

1901 

Flashing 



b. 

R1 


+00160 



c. 

R2 


-00160 



d. 

R3 


+00160 


6 .2.20.2.11 

Record CRT indications 




a. 

OG 2279 

ROLL ATT 

ERROR - CDU DAC OUT 

+2,11*0.2lV raw 


b. 

CG 2219 

PITCH ATT ERROR - CDU DAC OUT 

-2,11*0.21V raw 


c. 

OG 2249 

YAW ATT ERROR - CDU DAC OUT 

♦2,11*0.21V raw 


Insert in 1048 
a. VERB 33, 

Observe on CRT 

a. V06 1901 

b. R1 
C. R2 

d< R3 


ENTER 


Flashing 

+00135 


Record CRT indications 

a. OG 2279 ROLL ATT ERROR - CDU DAC OUT 

b. 0G 2219 PITCH ATT ERROR - CDU DAC OUT 

c. CG 2249 YAM ATT ERROR - CDU IAC OUT 


♦1.78*0,18V ran. 
-1,78*0.18V rra* 
♦1,78*0.18V rms 


Insert in K148 
a. VERB 33, 


ENTER 


Observe on CRT 

a. V06 1101 

b. R1 

c. R2 

d. R3 


Flashing 

+00090 

-00090 

+00090 


ill 





NORTH AMERICAN AVIATION. INC. WT) 1002^48 C 

SPACE and INFORMATION SYSTEMS DIVISION ”* 

’2214 LAKEWOOD BLVD DOWNEV CALIFORNIA 


CODE IDENT. NO. 03953 

NUMBER 

REVISION LETTER 



.j i i i i lh 

PAGE 


6.2.20.2.17 Record CRT Indications. 


6.2.20.2.18 

6.2.20.2.19 


a. CG 2279 ROLL ATT ERROR - CDU DAC OUT 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT 

Insert In 10.48 

a. VERB 33, ENTER 

Observe on CRT 

a. V06 1101 Flashing 

b. R1 -KXXXX) 

c. R2 400000 

d. R3 -00090 


+1.1940.12V rms 
-1,1940.12V rms 
+1,1940.12V rms 


6.2.20.2.20 

6 . 2 .; 0 ’ 2.21 
6 . 2 .; 0 * 2.22 


6.2.20.2.23 


6.2.20.2.24 


Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT 


Insert in Kl48 

a. VERB 33, 


ENTER 


Observe on CRT 

a. V06 N01 Flashing 

b. R1 -00090 

c. R2 400090 

8. R3 -00135 

Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT 

c. CG 2249 YAW AIT ERROR - CDU DAC CUP 

Insert in Kl48 
a. VERB 33, ENTER 


0.0040.06V rms 
0.0040.06V rms 


*1» 1940.12V rms 


-1.1940.12V ms 
+1.1940.12V ras 
-1*7040.16V ms 


6.2.20.2.25 Observe on CRT 

a. V06 R01 Flashing 

b. R1 -00135 

400135 
-00160 


c. R2 

d. R3 
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6.2.20.2.26 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU EAC OUT 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT 


6 . 2 . 20 . 2.27 

Insert in Kl48 




a. 

VERB 33, 

ENTER 


6.2.20.2.28 

Observe on CRT 




Cl • 

V06 HOI 

Flashing 



b. 

R1 

-00160 



c. 

R2 

*00160 



d. 

R3 

-00384 


6.2.20.2.29 

Record CRT indications 



a. 

CG 2279 ROLL ATT ERROR - CDU 

DAC OUT 


b. 

CG 2219 PITCH ATT ERROR - CDU 

DAC OUT 


c. 

CG 2249 YAW ATT ERROR - CDU DAC OUT 

6.2.28.2.30 

Insert Kl48 




a. 

VERB 33, 

ENTER 


6.2.20.2.31 

Observe on CRT 




a. 

V06 H01 

Flashing 



b. 

R1 

-00384 



.c. 

R2 

+00384 



d. 

R3 

-00385 


6 . 2 . 20 . 2.32 

Record CRT indications 



a. 

CG 2279 ROLL ATT ERROR - CDU 

DAC OUT 


b. 

CG 2219 PITCH ATT ERROR - CDU 

DAC OUT 


c. 

CG 2249 YAW ATT ERROR - CDU DAC OUT .. 

6 2.20.2.33 

Insert in Kl48 




a. 

VERB 33, 

ENTER 


6.2.20.2.3 1 * 

Observe on CRT 




a. 

V06 H01 

Flashing 



b. 

R1 

-00385 



c. 

R2 

+OO 385 



d. 

R3 

+00000 



-1.78*0.18V rms 
♦1*78*6.18V rm* 
-2.11*0.0lV not ' 


-2.11*0.21V rms • ■ 
♦2.11*0.21V rm* 
-5.06*0. 50V rms ? 


-5.06*0.50V rm* 
+5.06*0.50V rms 
-5.06*0.50V rm* 
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3 TVC Test 

3.1 Hie O/N Autopilot Control and SPS Ready discretes shall be applied 
to the G/N Interface. 

3.2 Set the OPTICS MODE selector on the Indicator Control Panel to MAN. 
Set the OPTICS ZERO switch to OFF. 

3»3 Insert in Ki^8 

a. VERB 33, ENTER 

3.^ Observe on CRT 

a. V 01 N10 Flashing 

b. R1 X7373 

c. R3 00030 

3-5 Insert in KlU8 

V 33 ENTER 

3.6 Observe on CRT 

a. V 01 Noun 10 Flashing 

b. R1 37777 

c. R3 00031 

3.7 Insert in Kl48 

a. V 33 ENTER 

3.3 Observe cm CRT 


a. 

V06 

NC-2 

Flashing 

b. 

R1 


+00385 

c. 

R2 


-OO 365 

d. 

R3 


+00003 


1.9 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT +10.12±1.0QV rms 

b. CG 3721 SHAFT CDU DAC OUTPUT -l0.12±1.00V rm* 

1.10 Insert in KlU8 

a. VERB 33, ENTER 
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6.2.20.3.11 Observe on CRT 

a. V06 N 02 Flashing 

b. R1 400384 

c. R2 -00384 

d. R3 +00003 

e. HO ATT OFF 

6.2.20.3.12 Record CRT indications 

a. 00 3722 TRUNNION CDU MC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 


6.2.20.3.13 

6.2.20.3.14 


Insert in Kl48 
a. VERB 33, ENTER 

Observe on CRT 

a. V06 N 02 Flashing 

b. R1 >00160 

c. R2 -00160 

d. R3 +00003 


6.2.20.3.15 Record CRT indications 

a. OG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 


6 . 2 . 2 0. 3.16 Insert in 10.48 

a. VERB 33 ENTER 

6.2.20.3.17 Observe on CRT 


a. 

V06 

IV 02 

Flashing 

b. 

R1 


+00135 

c. 

R2 


-00135 

d. 

B3 


+00003 


6.2.20.3*18 Record CRT indications 

a. OG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 


6.2.20.3.19 Insert in 1CL48 


+10*> 12*1.00V rms 
-10*12*1.00V rms 


+4,22*0.42V rms 
-4,22*0.42V rms 


+3,56*0.36V rms - 
-3,56*0.36V rms - 


a. VERB 33 


ENTER 
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6.2.20.3.20 


6.2.20.3.21 


6.2.20.3.22 


Observe on CRT 

a. V06 N 02 Flashing 

b. R1 400090 

c. R2 -00090 

d. R3 400003 

Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT 4-2*3840.24V nos ~ 

b. CG 3721 SHAFT CDU DAC OUTPUT -2.38+0. 24V rms . 

Sat the OPTICS SPEED switch on the Indicator Control parel to HI. 1 


6 .2.20.2.23 


Insert in Kl48 
a. VERB 33 


ENTER 


6.2.20.3.24 Observe on CRT 


b. 


d. 


V06 

R1 

R2 

R3 


N 02 


Flashing 

400000 

tOOOOO 

400003 


6 . 2 . 20 . 3.25 


While holding the Optics Hand Controller up and left (45*) no 
longer than 10 seconds, record CRT indications. 


6 . 2 . 20 , 

6 . 2 . 20 , 


3.26 


3.27 


6.2.20.3.28 


a. CG 3722 TRUNNION CDU DAC OUTPUT 
. b. CG 3721 SHAFT CDU DAC OUTPUT 

Insert in Kl48 
a. VERB 33 ENTER 

Observe on CRT 

a. V06 N 02 Flashing 

b. R1 -00090 

d. R2 400090 

d. R3 400003 

Record CRT lndidatlons 

a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 


0 . 00 + 0 . 12 V rms 
0 . 0040 . 12 V rms 


- 2 « 38 ± 0 . 24 V rms 
+ 2 . 4840 . 24 V rms 
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6.2.20.3.29 Set the OPTICS ZERO switch and the Indicator Control panel to ZERO 
for 30 seoonds then return to OFF. 

6.2.20.3.30 Insert in Kl48 



a. 

VERB 33 

ENTER 


6.2.20.3.31 

Observe on CRT 




s. 

V06 N 02 

Flashing 



b. 

R1 

-00135 



c. 

R2 

+00135 



d. 

R3 

+00003 


6.2.20.3.32 

Record CRT indications 



a. . 

CG 3722 TRUNNION CDU DAC OUTPUT 

-3.56*0.36V raw 


0. 

CG 3721 SHAFT CDU MC OUTPUT 

+-3.56*0.36V nni 

6.2.20.3.33 

Insert in Kl48 





VHtB 33 

ENTER 


6.2.20.3.34 

Observe on CRT 




a. 

V06 N 02 

Flashing 



b. 

R1 

-00160 



c. 

R2 

+00160 



d. 

R3 

+00003 



6.2.20.3.35 


6 . 2 . 20 . 

6 . 2 . 20 . 


3.36 


3.37 


Record CRT indications . 

a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 


-4.22*0.42V nos 
+4* 22*0.42V rms 


Insert in Kl48 
a. VERB 33 

Observe on CRT 


ENTER 


a. 

V06 

N 02 

Flashing 

b. 

R1 


-00384 

c. 

R2 


+00384 

d. 

R3 


+00003 
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6.2.20.3.38 Record CRT indications 



a. 

CG 3722 TRUNNION CDU DAC OUTPUT 

-10.12al.00V rma ^ 


b. 

CO 3721 SHAFT CDU DAC OUTPUT 

al0.12ai.00V rms 

6.2.20.3.39 

Insert in 10.46 




a. 

VERB 33 

ENTER 


6.2.20.3.40 

Observe on CRT 




a. 

V06 N 02 

Flashing . 



b. 

R1 

-00385 



c. 

R2 

+00385 



d. 

R3 

+00003 


6.2.20.3.41 

Record CRT indications 



a. 

CG 3722 TRUNNION CDU DAC OUTPUT 

-10.12al.0OV rma i 


b. 

CG 3721 SHAFT CDU EAC OUTPUT 

al0.12al.00V rmtraes 

6.2.20.3.42 

Insert in Kl48 




a. 

V 34 

ENTER 



b. 

V 40 N 20 

ENTER 



c. 

V 41 N 20 

ENTER 



d. 

+00000 

ENTER 



e. 

+00000 

ENTER 



.f. 

+00000 

ENTER 
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APPENDIX I 


Signal 

Link 

Nomenclature 

PSAAM and/or 

GIN Teat SCA Uncertainty 

Requirement % of Full Scale 

CG 1020 

1 

+14 VDC CMC SUPPLY 

+14.0+0.4 VDC 

0% 

CG 1030 

1 

+4 VDC CMC SUPPLY 

+4.00+0.2 VDC 

0% 

CG 1040 

2 

+120 VDC PIPA SUPPLY 

+120+6.0 VDC 

1% 

CG 1051 

1 

+20 VDC PIPA SUPPLY 

+20.0+1.2 VDC 

0% 

CG 1052 

1 

-20 VDC PIPA SUPPLY 

-20+2 VDC 

0% 

CG 1070 

1 

+4 VDC CDU SUPPLY 

+4.0+0.2 VDC 

0% 

CG 1100 

1 

-28 VDC SUPPLY 

-27.5+6.0 VDC 

0% 

CG 1110 

2 

2.5 VDC TM BIAS 

+2.50+0.05 VDC 

0% 

CG 1201 

2 

IMU 28V . 8KC 1% 0* RMS 

28.00+0.56VRMS 

1% 

CG 1202 

1 

IMU 28V . 8KC 5% - 90° RMS 

28.0+1.4 VRMS 

1.5% 

CG 1203 

1 

IMU 28V . 8KC 0° RMS 

28.0+2.1 VRMS 

1.5% 

CG 1207 

1 

PH DIFF IMU 5% 0*, -90* 

-90+10* 

3% 

CG 1211 

1 

OPTX 28V . 8KC 1% 0* RMS 

28.00+0.56 VRMS 

1.5% 

CG 1212 

1 

OPTX 28V . 8KC 5% - 90* RMS 

28.00+1.48 VRMS 

1.5% 

CG 1220 

1 

PH DIFF OPTX 1% IMU 1% 

0* ±10* 

3% 

CG 1331 

2 

3.2 KC 28V SUPPLY 

28.6+0.56 VRMS 

1% 

CG 1336 

1 

PH DIFF 3.2 KC 28V/CMC SYNC 

0* +10* 

3% 

CG 1500 

1 

+28 VDC IMU OPERATE BUS 

28. 8+3 VDC 

0% 

CG 1510 

1 

+28 VDC IMU STANDBY BUS 

28.8+3 VDC 

0% 

CG 1520 

1 

+28 VDC CMC OPERATE BUS 

28. 8+3 VDC 

0% 

CG 1530 

1 

+28 VDC OPTX OPERATE BUS 

28.8+3 VDC 

0% 

CG 2001 

2 

X PIPA SG O/P 

5 VRMS max 

3% 

CG 2021 

2 

Y PIPA SG O/P 

5 VRMS max 

3% 

CG 2041 

2 

2 PIPA SG O/P 

5 VRMS max 

3% 

CG 2108 

1 

IG SERVO ERROR QUAD 

0.0+1.2 VRMS 

3% 

CG 2112 

2 

IG IX RESOLVER O/P SIN 

18.38+1. 84 VRMS @ 45* 

2.5% 

CG 2113 

2 

IG IX RESOLVER O/P COS 

18.38+1. 84 VRMS § 45° 

2.5% 

CG 2117 

2 

IG SERVO ERROR IN PHASE 

0.0+60 mv RMS @ null 

2% 

CG 2120 

1 

IG TORQUE MOTOR CURRENT 

0.125 amp max during 

0% 

CG 2138 

1 

MG SERVO ERROR QUAD 

Fine Alignment Torquing 
0.0+1.2 VRMS 

3% 

CG 2142 

2 

MG IX RESOLVER O/P SIN 

18.38+1*84 VRMS @ 45* 

2.5% 

CG 2143 

2 

MG IX RESOLVER O/P COS 

18.38+1.84 VRMS @45* 

2.5% 

CG 2147 

2 

MG SERVO ERROR IN PHASE 

0.0+60 mv rms @ null 

2% 

CG 2150 

1 

MG TORQUE MOTOR CURRENT 

0.125 amp max during 

0% 

CG 2168 

1 

OG SERVO ERROR QUAD 

Fine Align Torquing 

0.0+1.2 VRMS 

3% 

CG 2172 

2 

OG IX RESOLVER O/P SIN 

18.38+1.84 VRMS @ 45* 

2.5% 

CG 2173 

2 

OG IX RESOLVER O/P COS 

18.38+1.84 VRMS @ 45* 

2.5% 

CG 2177 

2 

OG SERVO ERROR IN PHASE 

0.0+60 mv RMS @ null 

2% 

CG 2180 

1 

OG TORQUE MOTOR CURRENT 

0.125 amp max during 

0% 

CG 2219 

1 

PITCH ATT ERROR-CDU DAC O/P 

Fine Align Torquing 
5.06+0.5 VRMS @ 17* 

2% 

CG 2220 

1 

IG CDU FINE ERROR 

0.0+0.7 VRMS @ null 

1% 


fORM Mtll-M-I RIV. M4 
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G&N Test PSAAM and/or SCA 


Signal 

Link Nomenclature 

Requirement Uncertainty % 

Full Scale 

CG 2221 

1 

IG CDU COARSE ERROR 

0.0+0.68 VRMS @ null 

1% 

CG 2249 

1 

YAW ATT ERROR-CDU DAC O/P 

5.06+0.5 VRMS @ IT 

2% 

CG 2250 

1 

MG CDU FINE ERROR 

0.0+0.7 VRMS @ null 

1% 

CG 2251 

1 

MG CDU COARSE ERROR 

0.0+0.68 VRMS @ null 

1% 

CG 2279 

1 

ROLL ATT ERROR-CDU DAC O/P 

5.06+0.5 VRMS© 17* 

2% 

CG 2280 

1 

OG CDU FINE ERROR 

0.0+0.07 VRMS @ null 

1% 

CG 2281 

1 

OG CDU COARSE ERROR 

0.0+0.68 VRMS 

1% 

CG 2300 

2 

PIPA TEMPERATURE 

130.5+1.5°F Operate 

Mode 

2% 

CG3011 

1 

TRUNNION CDU FINE ERROR 

0.0+0.07 VRMS @ null 

1% * 

CG 3021 

1 

811AFT CDU FINE ERROR 

0.0+0.07 VRMS @ null 

1% 

CG 3117 

1 

SXT SHAFT SERVO ERROR IN PH 

2 VRMS max 

2% 

CG 3118 

1 

SXT TRUNNION SERVO ERROR IN 
PHASE 

2 VRMS max 

2% * 

CG 3140 

1 

SXT SHAFT TACH O/P 

3.3+1.3 VRMS @ Hi Rate 

2% 

CG 3145 

1 

SXT SHAFT MTR CONTROL WINDING 

3.3+1.3 VRMS § Hi Rate 

2% 

CG 3150 

1 

SXT TRUNNION TACH O/P 

3.3+1.3 VRMS § Hi Rate 

2% 

CG 3155 

1 

SXT TRUNNION MTR CONTROL WIND-0.85+0.35 VRMS at Hi 

INC Rate . 

2% 

CG 3160 

1 

SCT SHAFT TACH O/P 

3.3+1.3 VRMS @ Hi Rate 

2% 

CG 3170 

1 

SCT TRUNNION TACH C/P 

0.85+0.35 VRMS @ Hi Rate 

2% 

CG 3721 

2 

SHAFT CDU DAC O/P 

10.12+1.00 VRMS @ 17° 

1% 

CG 3722 

2 

TRUNNION CDU DAC O/P 

10.12+1.00 VRMS @ IT 

1% 

CG 4300 

1 

CMC TEMP 

87.5+42.5* F 

0% 

CG 6020 

1 

PIPA CAL MODULE TEMP 

72.5+27.5°F 

0% 

CG 6021 

1 

IMU 800 cps 5% TEMP (PSA) 

90+30° F 

0% 

CG 2301 

1 

IRIG TEMPERATURE 

135*2.5°F in Operate 

2% 

CG 1021 

1 

+14V CMC SUPPLY NOISE RMS 

1.0 VRMS MAX 

0% 

CG 1031 

1 

+4V CMC SUPPLY NOISE RMS 

1.0 VRMS MAX 

0% 

CG 1042 

1 

+120 VDC PIPA SUP NOISE RMS 

1.5 VRMS MAX 

0% 

CG 1053 

1 

+20 VDC PIPA SUP NOISE RMS 

1.0 VRMS MAX 

0% 

CG 1071 

1 

+4 VDC CDU SUP NOISE RMS 

1.0 VRMS MAX 

0% 

CG 1501 

1 

+28V IMU OPERATE BUS NOISE RMS 1.0 VRMS MAX 

0% 

CG 1511 

1 

+28V IMU STANDBY BUS NOISE RMS 

1.0 VRMS MAX 

0% 

CG 1521 

1 

+28V CMC OPERATE BUS NOISE 

RMS 

2.0 VRMS MAX 

0% 

CG 1531 

1 

+28V OPTX OPERATE BUS NOISE 
RMS 

2.0 VRMS MAX 

0% 


PSAAM OUTPUT is the source of Link 1 signals. SCA OUTPUT is the source of Link 2 signals. 
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ADDENDUM D 

COLOSSUS G&N System Tests 


Change 1 Delete the following sections or paragraphs when Colossus ropes are 

installed in the S/C. 

a. 6.2.1.3.9 thru 6.2.1.3.10.3 

b. 6.2.2.1 thru 6.2.2.2.2 

c. 6.2.2.7.1 "a” and "b” only 

d. 6.2.2.11 thru 6.2.2.11.4 

e. 6.2.5.2.7 thru 6.2.5.2.8.2 (a,b and c) 

f. 6.2.5.3.6 second sentence and V and "b"! 

Change 2 Substitute this paragraph for paragraph 6.2.5.1.3.1 when Colossus flight 

ropes are installed in the S/C. 

6.2.5.1.3.1 On K-148 enter the following: 

VERB 21 NOUN 01 ENTR 

00034 ENTR 

00000 ENTR 

Verify GIMBAL LOCK and PGNS CAUTION lights go out. 

VERB 21 NOUN 01 ENTR 
. 00773 ENTR 

40000 ENTR 

Verify that NO ATT indication is OFF. 

Change 3 Replace Figure 1 and Table I and n with the following when Colossus 

flight ropes are installed in the S/C. 


See Attachment, 
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TABLE I 


Paragraph No. 

Test Title 


6.2.1 

Application of Standby Power to G&N System 


6.2.2 

CMC Operational Test 


6.2.3 

Operate Power On Test 


6.2.4 

G&N Power Supplies Test 


6.2.5 

General Turn Off and Turn On Procedtres 


6.2.6 

G&N Operational Test 


6.2.7 

Gimbal Friction Test 


6.2.8 

G&N Panel Brightness 6 Lamp Test 


6.2.9 

Semi-Automatic Mode Control Test 


6.2.10 

Zero Optics Test 


6.2.11 

Optics Coordinate Transformation Control Test 


6.2.12 

Optics Function Test - VAB and PAD 


6.2.13 

Optics Slew Rate Test 


6.2.14 

Stabilization Loop Step Response Test 


6.2.15 

IRIG Scale Factor Test 


6.2.16 

IMU Performance Test 


6.2.18 

Gyrocampassing Test 


6.2.19 

Voltage Margin Test 


6.2.20 

S/C Control & Display Test 

Change 4 

Delete section 6.2.17 Fine Alignment Test. 

Change 5 

The following procedure replaces paragraph 6.2.6 when Colossus ropes are 
installed in the S/C. 


NOTE: Manual DSKY entries during this test may result in a test abort. 

6.2.6 

G&N Operational Test 

6.2.6.1 

Verify K-ST ART tape F09CXXX-K105XX-00 CM/G/N OPCHK is on 
K-START tape reader. 

6.2.6.2 

E-Memory Program Load. 

6.2.6.2.1 

Start tape reader. 
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6.2.6.2.2 When tape reader stops verify that CRT DSKY Row 1 and Row 2 indicate 

the same numbers. 


6.2.6.2.3 Repeat above two steps X times. 

6.2.6.3 Local g measurement. 

6.2.6.3.1 Start tape reader. 

6.2.6.3.2 In appro.^mately 15 minutes VERB 06 NOUN 98 shall flash. 

6.2.6.3.3 From the CRT DSKY display read and record Row 1 and Row 2 (local ' 
gravity whole and fractional respectively). The value recorded shall be 
between 975.0 and 985.0 cm/sec 2 . 

6.2.6.4 Horizontal earth rate measurement. 


6.2.6.4.1 Start tape reader. 

6.2.6.4.2 VERB 06 NOUN 98 shall flash. 


6.2.6.4.S 


6.2.6.5 


Change 6 


6.2.9 


6.2.9.1 


From the CRT DSKY display read an* record R2 (horizontal component of 
earth rate acting on X, Y, and Z IRIG’s). The values recorded shall be 
between 78000 and 98000. 

Enter the following on K-148* 


VERB 36 * ENTR 

VERB 41 NOUN 20 ENTR 
’+00000 ENTR 

+00000 ENTR 

+00000 ENTR 


The following procedure replaces section 6.2.9 when Colossus ropes are 
installed in the S/C. 

NOTE: Manual DSKY entries dkiring this test may result in test abort. 
Semi-Automatic Moding Check 

Proceed with this test if 6.2.2.3 has been completed and system operation 
has not been interrupted. If system operation has been interrupted . 
perform 6.2.5.2 before proceeding with this test. 

Test Initiation 


6.2.9.1.1 Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to 

OPTICS. Verify OPTX BUS, 28V 800*1% and 5% Power Supplies. 
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6.2.9.3k 

6.2.9.3. 

6.2.9.3. 

6.2.9.3. 

6.2.9.4 

6.2.9.4. 
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2 Enter the following into the DSKY. 

a. VERB 01 . NOUN 01, ENTER 

b. 01323, ENTER 
Record R1» XXXXY 

3 Enter the following into the DSKY. 

a. VERB 21 NOUN 01, ENTER 

b. 01323, ENTER 

c. XXXXY 1 , ENTER where Y’ is determined by Table U and 
XXXXY is that recorded in 6.2.9.1.2. 


TABLE n 


Y (From 6.2.9.1.2) 

0 

1 

2 

3 

4 

5 

6 

7 

Y f 

_2_ 

3 

_2_ 

3 

_6_ 


6 

7 


4 Verify that K-START tape F09CXXX-K105XX-00 Block U 

SEMI-AUTOMATIC MODE TEST in on the K-START tape reader. 

E-Memory Program Load. 

1 Start tape reader. 

2 When tape reader stops verify that the CRT DSKY Row 1 indicates +00001. 

3 Start tape reader. 

4 When the tape reader stops verify that the CRT DSKY Row 1 and Row 2 
• indicate the same numbers. 

5 Repeat above two steps X times. 

Command Accuracy 0* . 

1 Start tape reader. 

2 When the tape reader stops verify that the CRT DSKY Row 1 indicates 
+00002 and that the NO ATT lamp is lighted. 

3 Read and record the CRT indications of IMU gimbal angles. The indications 
shall be 000 ± 001 degrees. 

4 Read and record the CRT indication of the CDU registers. The indications 
shall be +000.00 ± 0.30 degrees. 

Command Accuracy 45* • 

1 Start tape reader. 


FORM MIM-M-I R>V. M4 










133 


NORTH AMERICAN AVIATION. INC. 

SPACE and INFORMATION SYSTEMS DIVISION ND1002348C 

iaai« LAKEWOOD HVO. OOWNEV. CALIFORNIA 


COOE IDENT. NO. 039S3 

1 NUMBER 

REVISION LETTER 


1 

zi: mm izc: 

PAGE 


6. 2.9.4.2 When the tape reader stops verify that the CRT DSKY Row 1 indicates 

+00003. 

6.2.9.4.3 Read and record the CRT indications of IMU gimbal angles. The indications 

shall be 045+001 degrees. 

Read and record the CRT indication of the CDU registers. The indications 
shall be +045.00+0.30 degrees. 

6.2.9.5 CDU Repeating Accuracy 45* . 

6.2.9.5.1 Start tape reader. 

6.2.9.5.2 In approximately 95 seconds the VERB/NOUN display shall flash. 

Verify that the CRT DSKY Row 1 indicates +00004. 

6.2.9.5.3 Start tape reader. 

6.2.9.5.4 When the tape reader stops read and record the CRT DSKY Rows 1, 2, and 
3 indications. The indications shall be between 77774 and 00003. 

6.2.9.6 + Gimbal Lock test. 

6.2.9.6.1 Start tape reader. 

6.2.9.6.2 When the tape reader stops verify that the CRT DSKY Row 1 indicates 
+00005 and that the Gimbal Lock lamp is lighted. 

6.2.9.7 Command Accuracy 90* . 

6.2.9.7.1 Start tape reader. 

6.2.9.7.2 When the tape reader stops verify that the CRT DSKY Row 1 indicates 
+00006 and that the Gimbal Lock lamp is lighted. 

6.2.9.7.3 Read and record the CRT indications of IMU gimbals angles. The indications 
shall be 090+001 degrees. 

6.2.9.7.4 Read and record the CRT indication of the CDU registers. Hie indications 
shall be +090.00+0.30 degrees. 

6.2.9.8 Command Accuracy 135* . 

6.2.9.8.1 Start tape reader. 

6.2.9.8.2 When the tape reader stops verify that the CRT DSKY Row 1 indicates +00007 
and that the Gimbal Lock lamp is lighted. 
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6.2.9.8.3 

Read and Record the CRT indications of IMU gimbal angles. The indications 
shall be 135+001 degrees. 

6.2.9.8.4 

Read and record the CRT indication of the CDU registers. The indications 
shall be +135.00+0.30 degrees. 

0.2.9.9 

Gimbal Lock removal. 

6.2.9.9.1 

Start tape reader. 

6.2.9.9.2 

When the tape reader stops verify that the CRT DSKY Row 1 indicates 
*1-00008 and that the Gimbal Lock lamp is not lighted. 

6.2.9.10 

CDU Repeating Accuracy 135* . 

6.2.9.10.1 

Start tape reader. 

6.2.9.10.2 

In approximately 95 seconds the VERB/NOUN display shall flash. Verify 
that the CRT DSKY Row 1 indicates +00009. 

6.2.9.10.3 

Start tape reader. 

6.2.9.10.4 

When the tape reader stops read and record the CRT DSKY Rows 1, 2, and 

3 indications. The indications shall be between 77774 and 00003. 

6.2.9.11 

Command Accuracy 225* • 

6.2.9.11.1 

Start tape reader. 

6.2.9.11.2 

•When the tape reader stops verify that the CRT DSKY Row 1 indicates 
+00010 and that the Gimbal Lock lamp is lighted. 

6.2.9.11.3 

Read and record the CRT indications of IMU gimbal angles. The indications 
shall be 225+001 degrees. 


Read and record the CRT indication of the CDU registers. The indications 
shall be +225.00+0.30 degrees. 

6.2.9.12 

Gimbal Lock Removal and CDU Repeating Accuracy 225* , 225* , and 315* 

(IG, OG and MG respectively). 

6.2.9.12.1 

Start tape reader. 

6.2.9.12.2 

When the tape reader stops verify that the CRT DSKY Row 1 indicates 
+00011 and that the Gimbal Lock lamp is not lighted. 

6.2.9.12.3 

Read and record the CRT indication of IMU gimbal angles. The indications 
shall be 225+001, 225+001 and 315+001 degrees for the IG, OG and MG 
angles respectively. 


rORM Mlll-N-I «BV. 
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6.2.9.12.4 


6.2.9.12.5 


Read and record the CRT indications of the CDU registers. The indications 
shall be 225.00+0.30, 225.00±0.30 and 315.00fc0.30 degrees for the IG, 

OG and MG angles respectively. 

Start tape reader. 


6.2.9.12.6 


6.2.9.12.7 


In approximately 95 seconds the VERB/NOUN display shall flash. Wait 
for VERB/NOUN display to flash before proceeding. 

Start tape reader. 


6.2.9.12.8 


When the tape reader stops reau and record the CRT D6KY Rows 1, 2, and 
3 indications. The indications shall be between 77774 and 00003. 


6.2.9.13 


Command Accuracy 315* . 


6.2.9.13.1 


Start tape reader. 


6.2.9.13.2 


When the tape reader stops verily that the CRT DSKY Row 1 indicates 

+ 00012 . 


6.2.9.13.3 


6.2.9.13.4 


6.2.9.14 


6.2.9.14.1 


6.2.9.14.2 


Read and record the CRT indications of IMU gimbal angles. The indications 
shall be 315+001 degrees. 

Read and record the CRT indication of the CDU registers. The indications 
shall be +315.00+0.30 degrees. 

CDU Repeating Accuracy 315* . 

Start tape reader. 

In approximately 95 seconds the VERB/NOUN display shall flash. Verify 
that the CRT DSKY Row 1 indicates +00013. 


6.2.9.14.3 Start tape reader. 

6.2.9.14.4 When the tape reader stops read and record the CRT DSKY Rows 1, 2, and 
3 indications. The indications shall be between 77774 and 00003. 


6.2.9.15 


-Gimbal Lock Test. 


6.2.9.15.1 


6.2.9.15.2 


6.2.9.15.3 


Start tape reader. 

When the tape reader stops verify that the CRT DSKY Row 1 indicates 
+00014 and that the Gimbal Lock lamp is lighted. 

Read and record the CRT Indications of IMU gimbal angles. The 
indications shall be 289+001 degrees. 
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6.2.9.15.4 


Read and record the CRT indication of the CDU registers. The indications 
shall be +289.00+0.30 degrees. 


-Gimbal Lock Removal. 


6.2.9.16.1 


Start tape reader. 


6.2.9.16.2 


When the tape reader stops verify that the CRT DSKY Row 1 indicates 
+00015. Wait 25 seconds before proceeding. 


6.2.9.16.3 Verify that the Gimbal Lock lamp is not lighted. 

6.2.b. 16.4 Read and record the CRT indication of IMU gimbal angles. The indications 
shall be 000+001 degrees. 

6.2.9.16.5 Read and record the CRT indication of the CDU registers. The indications 
shall be +000.00+0.30 degrees. 

6.2.9.17 CDU Command Rate Test. 


6.2.9.17.1 


Start tape reader. 


6.2.9.17.2 


When the tape reader stops verify that the CRT DSKY Row 1 indicates 
+00016. 


6.2.9.17.3 


In approximately 60 sec verify that the Gimbal Lock lamp lights. Wait for 
the VERB/NOUN display to flash before proceeding. 


6.2.9.17.4 


Start tape reader. 


6.2.9.17.5 


When the tape reader stops read and record the MG CDU Drive Rate 
displayed on the CRT DSKY Row 1 (000XX. deg/sec). 


6.2.9.17.6 


Start the tape reader. 


6.2.9.17.7 When the tape reader stops read and record the fractional MG CDU Drive 
Rate display on the CRT DSKY Row 1 (.XXXXX deg/sec). 

6.2.9.17.8 The MG CDU Drive Rate (MG * R1 (whole). R1 (fractional) deg/sec) 
shall be 14+2 deg/sec. 


6.2.9.17.9 


Start tape reader. 


6.2.9.17.10 Wait for the VERB/NOUN display to flash before proceeding. 


6.2.9.17.11 Start tape reader. 


6.2.9.17.12 


FORM Mlll-H-I MV 
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6.2.9.17.13 

Start the tape reader. 

6.2.9.17.14 

When the tape reader stops read and record the fractional OG CDU Drive 
Rate display on the CRT DSKY Row 1 (.XXXXX deg/sec). 

6.2.9.17.15 

The OG CDU Drive Rate (OG * R1 (whole). R1 (fractional) deg/sec) shall 
be 14dk2 deg/sec. 

6.2.9.17.16 

Start tape reader. 

6.2.9.17.17 

Wait for the VERB/NOUN display to flash before proceeding. 

6.2.9.17.18 

Start tape reader. 

6.2.9.17.19 

When the tape reader stops read and record the IG CDU Drive Rate • 
displayed on the CRT DSKY Row 1 (OOOXX.deg/sec). 

6.2.9.17.20 

Start the tape reader. 

6.2.9.17.21 

When the tape reader stops read and record the fractional IG CDU Drive 

Rate display on the CRT DSKY Row 1 (.XXXXX deg/sec). 

6.2.9.17.22 

The IG CDU Drive Rate (IG » R1 (whole) . Rl (fractional) deg/sec) shall be 
14db2 deg/sec. Wait 30 sec before proceeding. 

6.2.9.18 

OG Fine Fail Test. 

6.2.9.18.1 

Start tape reader. 

6.2.9.18.2 

When the tape reader stops verify that the NO ATT lamp is lighted and 
that the ESS WARNING lamp is not lighted. 

6.2.9.18.3 

Verify that the CRT DSKY Row 1 indicates 00021 and Row 2 indicates 27XXX. 

6.2.9.18.4 

Start tape reader. 

6.2.9.18.5 

In approximately 50 seconds the ESS WARNING lamp shall light. Wait for 
the VERB/NOUN display to flash before proceeding. 

6.2.9.18.6 

Start tape reader. 

6.2.9.18.7 

When the tape reader stops verify that the NO ATT lamp is not lighted and 
that the CRT DSKY Row 1 indicates 00021 and Row 2 indicates 33XXX. 

6.2.9.18.8 

Verify that the ESS WARNING Tamp extinguishes. 

6.2.9.19 

IG Fine Fail Test. 
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6.2.9.19.1 

Start tape reader. 

6.2.9.19.2 

When the tape reader stops verify that the NO ATT lamp is lighted and that 
the SS WARNING lamp is not lighted. 

6.2.9.19.3 

Verify that the CRT DSKY Row 1 indicates 00022 and Row 2 indicates 27XXX. 

6.2.9.19.4 

Start tape reader. 

6.2.9.19.5 

In approximately 50 seconds the ESS WARNING lamp shall light. Wait for 
the VERB/NOUN display to flash before proceeding. 

6.2.9.19.6 

Start tape reader. 

6.2.9.19.7 

When the tape reader stops verify that the NO ATT lamp is not lighted 
and that the CRT DSKY Row 1 indicates 00022 and Row 2 indicates 33XXX. 

6.2.9.19.8 

Verify that the ESS WARNING lamp extinguishes. 

6.2.9.20 

MG Fine Fail Test. 

6.2.9.20.1 

Start tape reader. 

6.2.9.20.2 

When the tape reader stops verify that the NO ATT lamp is lighted and that 
the ESS WARNING lamp is not lighted. 

6.2.9.20.3 

Verify that the CRT DSKY Row 1 indicates 00023 and Row 2 indicates 27XXX. 

6.2.9.20.4 

Start tape reader. 

6.2.9.20.5 

In approximately 50 seconds the ESS WARNING lamp shall light. Wait for 
the VERB/NOUN display to flash before proceeding. 

6.2.9.20.6 

Start tape reader. 

6.2.9.20.7 

When the tape reader stops verify that the NO ATT lamp is not lighted and 
that the CRT DSKY Row 1 indicates 00023 and Row 2 indicates 33XXX. 

6.2.9.20.8 

Verify that the ESS WARNING lamp extinguishes. 

6.2.9.21 

OG Coarse Fail Test. 

6.2.9.21.1 

Start tape reader. 

6.2.9.21.2 

When the tape reader stops verify that the NO ATT lamp is lighted and 
that the ESS WARNING lamp is not lighted. 
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6.2.9.21.3 

6.2.9.21.4 

6.2.9.21.5 

6.2.9.21.6 

6.2.9.21.7 

6.2.9.21.8 

6.2.9.22 

6.2.9.22.1 

6.2.9.22.2 

6.2.9.22.3 

6.2.9.22.4 

6.2.9.22.5 

6.2.9.22.6 

6.2.9.22.7 

6.2.9.22.8 

6.2.9.23 

6.2.9.23.1 

6.2.9.23.2 

6.2.9.23.3 

6.2.9.23.4 

6.2.9.23.5 


Verify that the CRT DSKY Row 1 indicates 00024 and Row 2 Indicates 27XXX. 
Start tape reader. 

In approximately 50 seconds the ISS WARNING lamp shall light. Wait 
for the VERB/NOUN display to flash before proceeding. 

Start tape reader. 

When the tape reader stops verify that the NO ATT lamp is not lighted and 
that the CRT D6KY Row 1 indicates 00024 and Row 2 indicates 33XXX. 

Verify that the ISS WARNING lamp extinguishes. 

IG Coarse Fail Test. 

Start tape reader. 

When the tape reader stops verify that the NO ATT lamp is lighted and that 
the ISS WARNING lamp is not lighted. 

Verify that the CRT DSKY Row 1 indicates 00025 and Row 2 indicates 27XXX. 
Start tape reader. 

In approximately 50 seconds the ISS WARNING lamp shall light. Wait for the 
VERB/NOUN display to flash before proceeding. 

Start tape reader. 

When the tape reader stops verify that the NO ATT lamp is not lighted and 
that the CRT DSKY Row 1 indicates 00025 and Row 2 indicates 33XXX. 

Verify that the ESS WARNING lamp extinguishes. 

MG Coarse Fail Test. 

Start tape reader. 

When the tape reader stops verify that the NO ATT lamp is lighted and 
that the ISS WARNING lamp is not lighted. 

Verify that the CRT DSKY Row 1 indicates 00026 and Row 2 indicates 27XXX. 
Start tape reader. 

In approximately 50 seconds the ESS WARNING lamp shall light. Wait 
for the VERB/NOUN display to flash before proceeding. 
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6.2.9.23.6 

Start tape reader. 

6.2.9.23.7 

When the tape reader stops verify that the NO ATT lamp is not lighted and 
that the CRT DSKY Row 1 indicates 00026 and Row 2 indicates 33XXX. 

6.2.9.23.8 

Verify that the ESS WARNING lamp extinguishes. 

6.2.9.24 

Optics CDU Command Rate Test. 

6.2.9.24.1 

Set/Verify Optics Mode switch to Manual. 

6.2.9.24.2 

Set OPTICS ZERO switch to Zero. Wait 15 seconds. 

6.2.9.24.3 

Start the tape reader. 

6.2.9.24.4 

When the tape reader stops set the Optics Mode switch to CMC 
and OPTICS ZERO switch to OFF. 

6.2.9.24.5 

Start tape reader. 

6.2.9.24.6 

When tape reader stops verify that the CRT DSKY Row 1 indicates +00023. 
Wait for the VERB/NOUN display to flash before proceeding. 

6.2.9.24.7 

Start tape reader. 

6.2.9.24.8 

When the tape reader stops read and record the Shaft Optics CDU Drive 
Rate displayed on the CRT DSKY Row 1 (000XX. deg/sec). 

6.2.9.24.9 

Start the tape reader. 

6.2.9.24.10 

When the tape reader stops read and record the fractional Shaft Optics CDU 
Drive Rate display on the CRT DSKY Row 1 (.XXXXX deg/sec). 

6.2.9.24.11 

The Shaft Optics CDU Drive Rate (Shaft Rate - R1 (whole) . R1 (fractional) 
deg/sec) shall be 7.32+1.82 deg/sec. 

6.2.9.24.12 

Start tape reader. 

6.2.9.24.13 

Wait for the VERB/NOUN display to flash before proceeding. 

6.2.9.24.14 

Start tape reader. 

6.2.9.24.15 

When the tape reader stops read and record the Trunnion Optics CDU 

Drive Rate displayed on the CRT DSKY Row 1 (000XX. deg/sec). 


6.2.9.24.16 


Start the tape reader. 
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6.2.9.24.17 

When the tape reader stops read and record the fractional Trunnion Optics 
CDU Drive Rate display on the CRT DSKY Row 1 (.XXXXX deg/sec). 

6.2.9.24.18 

The Trunnion Optics CDU Drive Rate (Trunnion Rate « R1 (whole). R1 
(fractional) deg/sec) shall be 1.83±0.5 deg/sec. Wait 50 sec before 
proceeding. 

6.2.9.24.19 

If optics testing will not continue, set the G/N POWER OPTICS switch on 
the LEB Lighting Control Panel to OFF. 

Change 7 

The following proce&ire replaces paragraph 6.2.15 when COLOSSUS 
flight ropes are Installed in the S/C. 

6.2.15 

IRIG Scale Factor Test. 


Test will be run with E-Memory program. Program to be put on 

K-START tape. Procedure to be supplied when available. 

Change 8 

The following procedure replaces paragraph 6.2.16 when COLOSSUS 
flight ropes are installed in the S/C. 

6.2.16 

IMU Performance test. A reference data sheet is provided at the end df 
this section to aid in data reduction. 


Perform Master Initialization 6.2.5.3 before proceeding. 
6.2.16.2 On K-148 enter the following; 

NOUN 10 


VERB 01 
00003 


ENTR 

ENTR 


Record CRT DSKY Row 1 indication AAAAA and the time of day. 
6.2.16.3 On K-148 enter the following: 


VERB 21 

NOUN 01 

ENTR 

02100 


ENTR 

AAAAA 


ENTR 

VERB 06 

NOUN 02 

ENTR 

02100 


ENTR 


Record CRT DSKY Row 1 indications as ±BBBBB. 
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6.2.16.4 Perform the following calculations: 


6.2.16.5 


6.2.16.6 


a. BBBBB x 5.12 
3600 


CCCC. C (Contents (hrs) of high order scalar register) 


b. 23.3 - CCCC. C * DDDD. D hours. 

c. DDDD. D + present time of day * time of day at which high order scalar 
register will overflow. 

If the time of day is within 12 minutes of that calculated in 6.3.16.4. c when 
about to perform any of the following paragraphs, wait until that time 
calculated in 6.2.16.4. c has passed and proceed. 


a. 6.2.16.8.6 

b. 6.2.16.9.6 
C. 6.2.16.10.6 

d. 6.2.16.11.6 

e. 6.2.16.12.4 

f. 6.2.16.13.4 

Deleted 


6.2.16.7 E-Memory Load. 

6.2.16.7.1 Start tape reader. 

6.2.16.7.2 When tape reader stops enter the following on K-148. 

VERB 05 NOUN 01 ENTR 
XXXXX ENTR 


6.2.16.7.3 


6.2.16.8 
6,2,16,8.1 
6.2.16.8.2 


6,2,16,8,3 


NOTE: XXXXX is the third last location of the E-Memory Program 
load. (To be specified when available). 

Verify CRT D6KY display the following: 

Row 1 00033 

Row 2 00006 

Row 3 00000 

Position 1 Stable Member Matrix Load. 

Start t&pe reader. - - ; 

When tape reader stops enter the followii* on K-148: 

VERB 92 ENTR 

Observe VERB 21 NOUN 01 flashing. On K-148 enter the followii*: 

+XXX. XX ENTR (Correct navigation base azimuth ±0.50 deg.) 

+28.516 ENTR (Correct test site latitude.) 

Verify values in R1 and R2 are correct. 
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6.2.16.8.4 

Enter the following on K-148: 



VERB 33 

ENTR 


6.2.16.8.5 

In approximately 12 minutes, VERB 06 NOUN 98 shall flash. 
CRT, D6KY display, record +NBDY (position +00001) . 

From the 

6.2.16.8.6 

Enter the following on K-148: 



VERB 33 

ENTR 


6.2.16.8.7 

In approximately 6 minutes, VERB 06 NOUN 98 shall flash. 
CRT DSKY, record R1 and R2 +X PIP A lg (position +00001) 
whole pari, Row 2 is fractional part. 

From the 
• Row 1 is 

6.2.16.8.8 

Enter the following on K-148: 



VERB 36 

ENTR 


6.2.16.9 

Position 2 Stable Member Matrix Load. 


6.2.16.9.1 

Start tape reader. 



6.2.16.9.2 

When tape reader stops enter the following on K-148: 



VERB 92 

ENTR 


6.2.16.9.3 

Observe VERB 21 NOUN-01 flashing. On K-148 enter the following: 


+XXX.XX ENTR (Correct navigation base azimuth ±0.5 deg.) 
±28.516 ENTR (Correct test site latitude) 

Verify values in R1 and R2 are correct. 


6.2.16.9.4 

Enter the following on K-148: 


VERB 33 ENTR 

6.2.16.9.5 

In approximately 12 minutes VERB 06 NOUN 98 shall flash. From the 

CRT DSKY display record R2 J+NBDZ (position +00002)] . 

6.2.16.9.6 

Enter the following on K-148: 


VERB 33 ENTR 

6.2.16.9.7 

In approximately 6 minutes* VERB 06 NOUN 98 shall flash. From the CRT 
DSKY record R1 and R2 Qx PIPA lg (position +0000^1 . 

Row 1 is whole part. Row 2 is fractional part. 
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6.2.16.9.8 Enter the following on K-148: 

VERB 33 ENTR 

6.2.16.9.9 In approximately 67 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY record R2 £nBDX + ADIAX (position +00002)] . 

6.2.16.9.10 Enter the following on K-148: 

VERB 36 ENTF 

6.2.16.10 Position 3 Stable Member Matrix Load. 

6.2.16.10.1 Start tape reader. 

6.2.16.10.2 When tape reader stops enter the following on K-148: 

VERB 92 ENTR 

6.2.16.10.3 Observe VERB 21 NOUN 01 flashing. On K-148 enter the following: 

+XXX. XX ENTR (Correct navigation base azimuth *0.5 deg) 

+28.516 ENTER (Correct test site latitude) 

Verify values in R1 and R2 are correct. 

6.2.16.10.4 Enter the following on K-148: 

VERB 33 * ENTR 

6.2.16.10.5 In approximately 12 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT, DSKY display, record R2 [[NBDX (positfen 3j} . 

6.2.16.10.6 Enter the following on K-148: 

VERB 33 ENTR 

6.2.16.10.7 In approximately 6 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY, record R1 and R2 \+Z PIPA lg (position +00003)] . 

Row 1 is whole part, Row 2 is fractional part. 

6.2.16.10.8 Enter the following on K-148: 

VERB 36 ENTR 

6.2.16.11 Position 4 Stable Member Matrix Load. 

6.2.16.11.1 Start tape reader. 
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6.2.16.11.2 When tape reader stops enter the following on K-148: 

VERB 92 ENTR 

6.2.16.11.3 Observe VERB 21 NOUN 01 flashing. On K-148 enter the following: 

+XXX. XX ENTR (Correct navigation base azimuth *0.5 deg) 

+28.516 ENTR (Correct test site latitude) 

Verify values in Itl and R2 are correct. 

6.2.16.11.4 Enter the following on K-148: 

VERB 33 ENTR 

6.2.16.11.5 In approximately 12 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY, record R2 [+NBDY + ADSRAY (position +00004)] . 

6.2.16.11.6 Enter the following on K-148: 

VERB 33 ENTR 

6.2.16.11.7 In approximately 6 minutes, VEgp 06 NOUN 98 shall flash. From the 
CRT DSKY record R1 and R2 £-Z PIPA lg (position +00004)1 . 

Row 1 is whole part, Row 2 is fractional part. 

6.2.16.11.8 Enter the following on K-148: 

VERB 33 * ENTR > 

6.2.16.11.9 In approximately 67 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY record R2 f+NBDZ + ADIAZ (position +00004)) . 

6.2.16.11.10 Enter the following on K-148: 

VERB 36 ENTR 

6.2.16.12 Position 5 8table Member Matrix load. 

6.2.16.12.1 Start tape reader. 

6.2.16.12.12 When tape reader stops enter the following on K-148: 

VERB 92 ENTR 

6.2.16.12.3 Observe VERB 21 NOUN 01 flashing on K-148 enter the following: 

+XXX. XX ENTR (Correct navigation base azimuth ±0.5 deg) 

+28.516 ENTR (Correct test site latitude) 

Verify values in R1 and R2 are correct. 
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6.2.16.14.5 


6.2.16.14.6 


6.2.16.15 


6.2.16.15.1 


6.2.16.15.2 


6.2.16.15.3 


6.2.16.15.4 


6.2.16.15.5 


6.2.16.15.6 


6.2.16.16 


6.2.16.16.1 


6.2.16.16.2 


6.2.16.16.3 


In approximately 12 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY record R2 G~707 ADSRAX - NBDX (position +00007)] . 

On K-148 enter the following: 

VERB 36 ENTR 

Position 8 Stable Member Matrix Load. 

Start tape reader. 

When tape reader stops enter the following on K-148: 

VERB 92 ENTR 

Observe VERB 21 NOUN 01 flashing. On K-148 enter the following: 

+XXX. XX ENTR (Correct navigation base azimuth ±0.5 deg) 

+28.516 ENTR (Correct test site latitude) 

Verify values in R1 and R2 are correct. 

Enter the following on K-148: 

VERB 33 ENTR 

In approximately 12 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY record R2 £7707 (NBDZ + NBDY) +0.5 (ADSRAY + ADSRAZ) 
+0.5 (ADIAZ - ADIAY) (position 8)] . 

On K-148 enter the following: 

VERB 36 ENTR 

Position 9 Stable Member Matrix Load. 

Start tape reader. 

When tape reader stops enter the following on K-148: 

VERB 92 ENTR 

Observe VERB 21 NOUN 01 flashing. On K-148 enter the following: 


FORM Mlll-M-I 


+XXX.XX ENTR (Correct navigation base azimuth ±0.5 deg) 
+28.516 ENTR (Correct test site latitude) 

Verify values in R1 and R2 are correct. 
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6 . 2 . 

6 . 2 . 


20 

20.1 


6.2.20.1.1 


6 . 2 . 

6 . 2 . 

6 . 2 . 

6 . 2 . 

6 . 2 . 

6 . 2 . 

6 . 2 . 


20.2 
20.2.1 
20.2.2 

20.2.3 

20.3 

20.3.1 

20.3.2 


6 . 2 . 

6 . 2 . 


20.3.3 

20.3.4 


6.2.20.3.5 


6.2.20.3.6 


Spacecraft Control and Displays Test. 

Proceed with this test if the Operator Power On Test of 6.2.3 and system 
operation has not been interrupted. If system operation Has been 
interrupted, perform 6.2.5.2 before proceeding. 

Verify K-START tape F09CXXX-K105XX-00 CM S/C CONTROL and 
DISPLAY CHK is on K-START tape reader. 

E- Memory Program Load. 

Start tape reader. 

When tape reader stops verify that CRT DSKY Row 1 and Row 2 indicate the 
same numbers. 

Repeat above two steps X times. 

FDAI Attitude Error. 

Start Tape Reader. 

When tape reader stops observe on CRT 


a. V06 NOl 

b. PROG 

c. NO ATT 

d. Rl, R2, and R3 

Start tape reader. 


Flashing 

07 

ON 

Approx. 00000 


When tape reader stops observe on CRT 

a. V06 NOl Flashing 

b. Rl +00385 

c. R2 -00385 

d. R3 +00385 

e. NO ATT OFF 

Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT 

Start tape reader. 


+5.06+0.50 VRMS 
-5.06+0.50 VRMS 
+5.06+0.50 VRMS 
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6.2.20.3.7 When tape reader stops observe on CRT 

a. V06 NOl Flashing 

b. R1 +00384 

c. R2 -00384 

d. R3 +00384 

6.2.20.3.8 Record CRT indications 

a. CG 2279 ROI L ATT ERROR - CDU DAC OUT +5. 06+0. 50 VRMS 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT -5.06+0.50 VRMS 

C. CG 2249 YAW ATT ERROR - CDU DAC OUT +5.06+0.50 VRMS 

6.2.20.3.9 Start Tape reader. 


6.2.20.3.10 When tape reader stops observe on CRT 


a. 

V06 

NOl 

Flashing 

v b. 

R1 


+00160 

c. 

R2 


-00160 

d. 

R3 


+00160 


6.2.20.3.11 Record CRT indications: 


a. CG 2279 ROLL ATT ERROR - CDU DAC OUT +2.11+0.21 VRMS 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT -2.11+0.21 VRMS 

C. CG 2249 YAW ATT ERROR - CDU DAC OUT +2.11+0.21 VRMS 

6.2.20.3.12 Start tape reader. 

6.2.20.3.13 When tape reader stops observe on CRT 


a. 

V06 

NOl 

Flashing 

b. 

R1 


+00135 

c. 

R2 


-00135 

d. 

R3 


+00135 


6.2.20.3.14 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT +1.78+0.18 VRMS 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT -1.78+0.18 VRMS 

C. CG 2249 YAW ATT ERROR - CDU DAC OUT +1.78+0.18 VRMS 

6.2.20.3.15 Start tape reader. 

6.2.20.3.16 When tape reader stops observe on CRT 


a. 

V06 

NOl 

Flashing 

b. 

R1 


+00090 

c. 

R2 


-00090 

d. 

R3 


+00090 


6.2.20.3.17 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT +1.19+0.12 VRMS 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT -1.19+0.12 VRMS 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT +1.19+0.12 VRMS 


PONM MIM-H-t MV. M4 












151 



NORTH AMERICAN AVIATION. INC. 

SPACE and INFORMATION SYSTEMS DIVISION ND1002348C 

iaai4 LAKEWOOD BLVD.OOWNEV. CALIFORNIA 

COOf I DENT. NO. 03953 



PACE 


6.2.20.3.18 Start tape reader. 

6.2.20.3.19 When tape reader stops observe on CRT 


a. 

V06 

NOl 

Flashing 

b. 

R1 


+00000 

c. 

R2 


+00000 

d. 

R3 


-00090 


6.2.20.3.20 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT 0.00*0.06 VRMS 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT 0.00*0.06 VRMS 

0. CG 2249 YAW ATT ERROR - CDU DAC OUT -1.19*0.12 VRMS 

6.2.20.3.21 Start tape reader. 

6.2.20.3.22 When tape reader stops observe on CRT 


a. 

V06 

NOl 

Flashing. 

b. 

R1 


-00090 

c. 

R2 


+00090 

d. 

R3 


-00135 


6.2.20.3.23 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT -1.19*0.12 VRMS 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT +1.19*0.12 VRMS 

C. CG 2249 YAW ATT ERROR - CDU DAC OUT -1.79*0.18 VRMS 

6.2.20.3.24 Start tape reader. 

6.2.20.3.25 When tape reader stops observe on CRT 


a. 

V06 

NOl 

Flashing 

b. 

R1 


-00135 

c. 

R2 


+00135 

d. 

R3 


-00160 


6.2.20.3.26 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT . * 1 .78*0.18 VRMS 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT . +1. 78*0.18 VRMS 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT -2.11*0.21 VRMS 

6.2.20.3.27 Start tape reader. 

6.2.20.3.28 When tape reader stops observe on CRT 


V06 

NOl 

Flashing 

R1 


-00160 

R2 


+00160 

R3 


■ -00384 
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6.2.20.3.29 


6.2.20.3.30 

6.2.20.3.31 


6.2.20.3.32 


6.2.20.3.33 

6.2.20.3.34 


6.2.20.3.35 


6.2.20,4 

6.2.20.4.1 

6.2.20.4.2 

6.2.20.4.3 

6.2.20.4.4 


Record CRT indications: 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT 
C. CG 2249 YAW ATT ERROR - CDU DAC OUT 

Start tape reader. 

When tape reader stops observe on CRT 


-2. 11*0. 21 VRMS 
+2.11*0.21 VRMS 
-5.06*0.50 VRMS 


a. 

V06 

NOl 

Flashing 

b. 

R1 


-00384 

0. 

R2 


+00384 

d. 

R3 


-00385 


Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT 
O. CG 2249 YAW ATT ERROR - CDU DAC OUT 

Start tape reader. 

When tape reader stops observe on CRT 


Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT 
C. CG 2249 YAW ATT ERROR - CDU DAC OUT 

TVC Test 


-5.06*0.50 VRMS 
+5.06*0.50 VRMS 
-5.06*0.50 VRMS 


V06 

NOl 

Flashing 

R1 


-00385 

R2 


+00385 

R3 


+00000 


-5.06*0.50 VRMS 
+5. 06*0.50 VRMS 
0.00*0.06 VRMS 


The G/N Autopilot Control and SPS Ready discretes shall be applied to 
the G/N Interface. 

Set the OPTICS MODE selector on the Indicator Control Panel to MAN. 
Set the OPTICS ZERO switch to OFF. 

Start tape recorder. 

When tape reader stops observe on CRT 

a. V01 N10 Flashing 

b. R1 X7373 

c. R3 00030 
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l'i m i rr 

PACE 


6.2.20.4.5 

6.2.20.4.6 


6.2.20.4.7 

6.2.20.4.8 


6.2.20.4.9 

6.2.20.4.10 

6.2.20.4.11 


6.2.20.4.12 

6.2.20.4.13 

6.2.20.4.14 


Start tape reader. 

When tape reader stops observe on CRT 


a. 

V01 

Noun 10 

Flashing 

b. 

R1 


37777 

c. 

R3 


00031 


Start tape reader. 

When tape reader stops observe on CRT 


a. 

V06 

NQ2 

Flashing 

b. 

R1 


+00385 

c. 

R2 


-00385 

d. 

R3 


+00003 


Record CRT Indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 

Start tape reader. 

When tape reader stops observe on CRT 
NO 2 


a. V06 

b. R1 

c. R2 

d. R3 

e. NO ATT 


Record CRT indications 


Flashing 

+00384 

-00384 

+00003 

OFF 


a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 

Start tape reader. 

When tape reader starts observe on CRT 
N02 


a. V06 

b. R1 

c. R2 

d. R3 


Flashing 

+00160 

-00160 

+00003 


+10.12*1.00 VRMS 
-10.12*1.00 VRMS 


+10.12*1.00 VRMS 
-10.12*1.00 VRMS 
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6.2.20.4.15 


Record CRT indications 


a. CG 3722 TRUNNION CDU DAC OUTPUT +4.22i0.42 VRMS 

b. CG 3721 SHAFT CDU DAC OUTPUT -4.22±0.42 VRMS 

6.2.20.4.16 Start tape reader. 

6.2.20.4.17 When tape reader stops observe on CRT 


a. 

V06 

N02 

Flashing 

b. 

R1 


+00135 

c. 

R2 


-00135 

d. 

R3 


+00003 


6.2.20.4.18 Record CRT indications 


a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 

6.2.20.4.19 ' Start tape reader. 

6.2.20.4.20 When tape reader stops observe on CRT: 


a. 

V06 

N02 

Flashing 

b. 

R1 


+00090 

c. 

R2 


-00090 

d. 

R3 


+00003 


6.2.20.4.21 Record CRT indications 


+3.56±0.36 VRMS 
-3.56i0.36 VRMS 


a. CG 3722 TRUNNION CDU DAC OUTPUT +2.38±0.24 VRMS 

b. CG 3721 SHAFT CDU DAC OUTPUT -2.38i0.24 VRMS 

6.2.20.4.22 Set the OPTICS SPEED Switch on the Indicator Control Panel to HI. 
6.2.20;4.23 Start tape reader. 

6.2.20.3.24 When tape reader stops observe on CRT 


a. 

V06 

N02 

Flashing 

b. 

R1 


+00000 

c. 

R2 


+00000 

d. 

R3 


+00003 


6.2.20.4.25 While holding the Optics Hand Controller up and left (45* ) no longer than 
10 seconds, record CRT indications. 


a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 


0.00i0.12 VRMS 
O.OOiO. 12 VRMS 


! 


I 

i 

( 

I 
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6.2.20.4.26 

Start tape reader. 

-1-1-1-1_L 

6.2.20.4.27 

When tape reader stops 

observe on CRT 


a. V06 N02 

b. R1 

c. R2 

d. R3 

Flashing 

-00090 

+00090 

+00003 

6.2.20.4.28 

Record CRT indications 



a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 


6.2.20.4.29 

6.2.20.4.30 

6.2.20.4.31 


6.2.20.4.33 

6.2.20.4.34 


-2.38*0.24 VRMS 
+2.38±0.24 VRMS 

Set the OPTICS ZERO Switch on the Indicator Control Panel to ZERO for 
30 seconds, then return to OFF 

Start tape reader. 

When tape reader stops observe on CRT 


a. 

V06 

N02 

Flashing 

b. 

R1 


-00135 

o. R2 


+00135 

d. R3 


+00003 


6.2.20.4.32 Record CRT indications 


a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 

Start tape reader. 

When tape reader stops observe on CRT 


-3.56*0.36 VRMS 
+3.56*0.36 VRMS 


a. 

V06 

N02 

Flashing 

b. 

R1 


-00160 

0. 

R2 


+00160 

d. 

R3 


+00003 


6.2.20.4.35 Record CRT indications 


a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 


-4.22*0.42 VRMS 
+4.22*0.42 VRMS 


6.2.20.4.36 Start tape reader. 
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6.2.20.4.37 When tape reader stops observe on CRT 


a. 

V06 

N02 

Flashing 

b. 

R1 


-00384 

c. 

R2 


+00384 


6.2.20.4.38 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT -10.12*1.00 VRMS 

b. CG 3721 SHAFT CDU DAC OUTPUT +10.12*1.00 VR..iS 

6.2.20.4.39 Start tape reader. 

6.2.20.4.40 When tape reader stops observe on CRT 


a. 

V06 

N02 

Flashing 

b. 

R1 


-00385 

c. 

R2 


+00385 

d. 

R3 


+00003 


6.2.20.4.41 Record CRT indication 

a. CG 3722 TRUNNION CDU DAC OUTPUT -10.12*1.00 VRMS 

b. CG 3721 SHAFT CDU DAC OUTPUT +10.12*1.00 VRMS 

6.2.20.4.42 Insert in K-148 


a. 

V36 

ENTER 

b. 

V41 N20 

ENTER 

c. 

+00000 

ENTER 

d. 

+00000 

ENTER 

e. 

+00000 

ENTER 
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ADDENDUM HI 

SCOPE: The following changes are required to make ND1002348 applicable as a G&N 
System Technical support document for CSM 101. 

Change 1. Add paragraph 6.1.1.7 as follows: 

1* 1* 7 Data from the on board tape recorder shall be made available and the 

following signals verified: 

a. IG TORQUE MOTOR CURRENT (CG 2120) shall be less than 
0.125 amp max. 

b. OG TORQUE MOTOR CURRENT (CG 2180) shall be less than 
0.125 amp max. 

c. MG TORQUE MOTOR CURRENT (CG 2150) shall be less than 
0.125 amp max. 

Change 2 Paragraph 6.2.1.3.8.5 change the last sentence to read as follows: 

On the Event Recorder verify that the IMU HTR Current discrete 
(CG 2302 FQ) is ON and that the IMU Blower Current discrete 
(CG 2303 FQ) is OFF over the last 2 hour period (occasionally 
discrete may cycle). 

Change 3 Add paragraph 6.2.4.6.1 as follows: 

6.2.4.6.1 On the analog recorder verify that CG 1211 FQ, 

OPTICS 28V 800 cps 1% 0 deg. RMS voltage is 28.0*0.6 VAC. 

Change 4 Add paragraph 6.2.20.2.5.1 and 6.2.20.2.32.1 as follows: 

6.2.20.2.5.1 Verify on the analog recorder the following signals: 

a. CG 2279 FQ ROLL ATT ERROR - CDU DAC OUT 
+5.06*0.50 VRMS 

b. CG 2219 FQ PITCH ATT ERROR - CDU DAC OUT 
-5.06*0.50 VRMS 

c. CG 2249 FQ YAW ATT ERROR - CDU DAC OUT 
+5.06*0.50 VRMS 

6.2.20.2.32.1 Verify on the analog recorder the following signals: 

a. CG 2279 FQ ROLL ATT ERROR - CDU DAC OUT 
-5.06*0.50 VRMS 

b. CG 2219 FQ PITCH ATT ERROR - CDU DAC OUT 
+5.06*0.50 VRMS 

C. CG 2249 FQ YAW ATT ERROR - CDU DAC OUT 
-5.06*0.50 VRMS 
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Change 5 Add new paragraph 6.1.1.8 as follows: 


From the on board tape recorder verify the presence of the following signals: 

a. VIB NB ROLL (CG 6001) 

b. VIB NB PITCH (CG 6002) 

c. VIB NB YAW (CG 6003) 

Change 6 Paragraph 6.2.1.3.8.5 add to the first sentence the following: 

”...PIPA TEMP (CG 2300) and IR T G TEMP (CG 2301) on the CRT." 

Add Paragraph 6.2.3.1.13 as follows: 

6.2.3.1.13 ”30 minutes after the application of IMU OPERATE power 

record IRIG TEMP (CG 2301) displaj'ed on the CRT" 


Paragraph 6.2.3.1.14, add to the first sentence the following: 

"... PIPA TEMP (CG 2300) and IRIG TEMP (CG 2301) every..." 

Paragraph 6.2.3.1.15 change to read as follows: 

"When 2 hours have elapsed since the application of IMU OPERATE power 
record PIPA TEMP and IRIG TEMP. PIPA TEMP shall be 130.5* ±1.5* F. 
IRIG TEMP shall be 135* ±2.5* F. PIPA TEMP shall be within 0.5* F of 
that recorded in 6.2.3.1.12 and 6.2.1.3.8.4. IRIG TEMP shall be within 
0.5* F of that recorded in 6.2.3.1.13". 

Paragraph 6.2.5.2.16, add the following to Table VI: 

"14 CG 2301. IRIG TEMPERATURE" 

Add Paragraph 6.2.1.3.8.4.1 as follows: 

6.2.1.3.8.4.1 The IRIG TEMP on the CRT shall be monitored at 15 min, 

1 hour, and 2 hours after 6.2.1.3.8.2 is executed to insure 
that the IRIG TEMP (CG 2301) is within +3.0 degrees of the 
PIPA Temperature. 

Change 7 Paragraph 6.1.1.6, add item "f" as follows: 

"f" The TRACKER switch on G6N Indicator Control Panel shall be set to 
OFF. 
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NOTE: Proceed with this test if 6.2.3 Operate Power 
on Test has been completed and system operation 
has not been interrupted. If system operation has 
been interrupted perform 6.2.5.2 TurnOn Procedure 
before proceeding. 

INITIALIZATION 

6.2.10.2 Insure that the following switches on the G&N Indicator 
Control Panel are set as follows: 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to HI 

d. OPTICS MODE to MAN 

6.2.10.3 Monitor the Optics CDU's by entering VERB 16 NOUN 91 
into K-148. Press the ENTER pushbutton. 

6.2.10.4 Set the OPTICS MODE switch on the G&N Indicator Control 
Panel to ZERO. Wait 15 seconds. Verify the Optics have 
zeroed properly by observing the following on R1 and R2 of the 
CRT. 

a. R1-+0.00* +0.02*, -0.03 - (Shaft Angle) 

b. R2 » +0.000* +0.006* , -0.007* (Trunnion Los Angle) 

6.2.10.4.1 Enter the following: 

VERB 01 NOUN 10 ENTER 

00033 ENTER 

Verify R1 - XXX6X 

6.2.10.4.2 Set the OPTICS MODE switch to CMC. Enter the following: 
ENTER 

00033, ENTER 
Verify R1« XXX5X 

OPTICS TIME TO ZERO TEST 

6.2.10.5 Set up the Analog Recorder to monitor the following 
measurements. 

a. CG 3140 SXT Shaft Tach Output 

b. CG 3150 SXT Trunnion Tach Output 

c. CG 3160 SCT Shaft Tach Output 

d. CG 3170 SCT Trunnion Tach Output 

e. CG 3117 SXT Shaft Servo Error in phase 
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f. CG 3118 SXT Trunnion Servo Error in phase 

g. CG 3145 SXT Shaft MTR control winding 

h. CG 3155 SXT Trunnion MTR control winding 

Push the Optics Hand Controller to the right, driving the 
SXT Shaft until R1 on the CRT indicates +180*1* . Push the 
Optics Hand Controller up, driving the SXT Trunnion until 
R2 on the CRT indicates +75*1* . 


6.2.10.7 Start the Analog Recorders and set the OPTICS MODE switch 
on the G&N indicator Control Panel to ZERO. 

6.2.10.8 Monitor the Analog Recorders until all signals return to null. 
Stop the Analog Recorders. The elapsed time between, the 
initial and final SXT Shaft and Trunnion Tach output nulls shall 
be less than 15 seconds. Ti*e peak magnitude of the SXT Shaft 
(CG 3140) and Trunnion (CG 3150) Tach Outputs shall be 

-3.3*1.3V rms. The peak magnitude of the SCT Shaft Tach 
Output (CG 3160) shall be +3.3*1.3V rms. The peak magnitude 
of the SCT Trunnion Tach Output (CG 3170) shall be 0.85*0.34V 
rms. The SXT SHAFT (CG 3117) and TRUNNION (CG 3118) 
Servo Error In Phase measurements shall each have a maximum 
magnitude of 2 VRMS. The peak magnitude of the SXT SHAFT 
1 (CG 3145) and TRUNNION (CG 3155) MTR Control Winding 
measurements shall be 0.85*0.35 VRMS. 

6.2.10.9 Record R1 and R2 on the CRT. The data displayed shall be as 
follows: 

a. R1 « 000.00 + 000.02, -0.03 

b. R2 * 00.000 +00.006, -0.007 

6.2.10.10 Record the Telescope Panel Angle Counter indications. The 
Shaft Angle shall be 0.0*0.11 degrees. The Trunnion Angle 
shall be 0.0*0.22 degrees. 

6.2.10.11 Set the OPTICS MODE switch on the G&N Indicator Control Panel 
to MAN. Set the G/N Power Optics switch on the LEB 
Lighting Control Panel to OFF. 

OPTICS BACKUP MODE TEST 

6.2.10.12 Insert the Inflight Tool (V36601405) into the Trunnion Tool input 
and engage drive mechanism (button out). Verify that the 
trunnion turns by viewing the movement through the SCT eye¬ 
piece while turning the tool until the TPAC reads +5* . Remove 
the tool from the trunnion tool input. 
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6.2.10.13 Insert the Inflight Tool (V36601405) into the Shaft Tool Input 
and engage the drive mechanism (button out). Verify that the 
Shaft turns by viewing the movement through the SCT eyepiece 
while turning the tool so that the shaft moves through an 
angle from 0* to +3* to -3* to 0* as indicated on the shaft 
TPAC. Disengage the shaft drive mechanism (button in) and 
remove the tool. 

6.2.10.14 Insert the Inflight Tool (V36601405) into the Trunnion Tool input. 
Verify that the Trunnion turns by viewing the movement through 
the SCT eyepiece while turning the tool so that the trunnion 
moves from +5* to -5* and back to aero indicated on the 
Trunnion TPAC. Disengage the trunnion drive mechanism 
(button in) and remove the tool. 

6.2.11 OPTICS Coordinate Transformation Control Test. 

6.2.11.1 Set the G/N POWER-OPTICS switch on the LEB to OPTICS. 
Verify Power Supplies. 

NOTE: Proceed with this test if 6.2.3 Operate Power On Test 
has been completed and system operation has not been 
Interrupted. If system operation has been interrupted* 
perform 6.2.5.2, TurnOn Procedure, before 
proceeding. 


6.2.11.9 


INITIALIZATION 

6.2.11.2 Verify and/or set the following switches on the G&N Indicator 
Control Panel to the position indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 
o. CONTROLLER SPEED to HI 

d. OPTICS MODE to MAN 

6.2.11.9 Quickly displace the OPTICS CONTROL STICK45+10 degrees 
in the upper right hand quadrant while sighting on the optics 
target through the SCT eyepiece. The target shall appear to 
move in the upper right field of view of the SCT at 45±10 deg. 
When Target leaves the SCT upper right field of view press 
MARK pushbutton. Press the KEY REL pushbutton and immedi¬ 
ately record the shaft angle as displayed on R1 of the DSKY. 

The recorded shaft angle shall be +225*10.00 degrees. 

6.2.11.10 Stop the analog recorder and measure the elapsed time be¬ 
tween the initial and the final signal null conditions for the 
trunnion measurement. The elapsed time shall be from 19 to 
32 seconds. 
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CSC AMPLIFIER SHAFT AND TRUNNION DRIVE TEST 

6.2.11.11 Set the CONTROLLER COUPLING switch to DIRECT. Again 
using the OPTICS CONTROL STICK, drive the optics until 
R1 - +225.00 and R2 * +10.000. Set the CONTROLLER 
COUPLING switch to RSLV. 

6.2.11.12 While sighting on the optical target through the SCT eyepiece, 
displace the OPTICS CONTROL STICK fully to the right. Verify 
that the target image appears to move in a straight line hori¬ 
zontally to the right and release the OPTICS CONTROL STICK 
when the target image roaches the edge of the SCT field of view. 

6.2.11.13 Set the CONTROLLER COUPLING switch on the G&N Panel to 
DIRECT. Set the OPTICS MODE switch to ZERO. After 15 
seconds return the switch to MAN. 

6.2.11.13.1 Perform the following to remove the "MARKING SYSTEM IN 
USE" Bit of EXTVBACT registors. 

6.2.11.13.1.1 Enter the following into the K-Start: 

a. VERB 01 NOUN 01, ENTER 

b. 00766 ENTER 
Record R1 * XXXXY 

6.2.11.13.1.2 Enter the following into the K-Start: 

a. VERB 21 NOUN 01 ENTER 

b. 00766, ENTER 

c. XXXXY', ENTER where Y* is determined from Table II and 
XXXX is that recorded in 6.2.11.13.1.1. 

TABLE n 


6.2.11.3 Enter the following into the K-Start to monitor the OPTICS 
CDU's. 

VERB 16 NOUN 91 press ENTER 

6.2.11.3.1 Perform the following to set the "MARKING SYSTEM IN USE". 
Bit of EXTVBACT registors. 
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6.2.12.3 Deleted. 

6.2.12.4 Insure that the Optics Control switches on the G&N Indicator 
Control Panel are set as follows: 

a. OPTICS MODE to MAN 

b. CONTROLLER SPEED to LO 

C. CONTROLLER COUPLING to DIRECT 
d. TELESCOPE TRUNNION to SLAVE to SXT 

6.2.12.5 Set the OPTICS MODE switch to ZERO. After 15 seconds 
return the switch to MAN. 

6.2.12.6 Resolution Checks 

6.2.12.6.1 SXT Resolution Check - MSO only. 

6.2.12.6.1.1 Sight through the SXT eyepiece. Using the OPTICS CONTROL 
STICK, adjust the SXT to obtain the best reflected field of view 
of the 5-inch autocollimator reticle engravings at the center of 
view. 

6.2.12.6.1.2 Note that the autocollimator reticle contains a series of lines of 
different thickness and width. Each set of lines is marked with 
a number (20, 15, 10, 7, 5, 3) which indicates the angle sub¬ 
tended by one line and one space. View each set of lines to 
determine the lowest numbered set in which resolution between 
lines (ability to distinguish separate distinct lines within a set) 
can be made. Record the number associated with that set of 
lines. The SXT resolution shall be at least 10 arc seconds at 
the center of the field of view. 

6.2.12.6.2 SCT Resolution Check 

6.2.12.6.2.1 Sight through the SCT EYEPIECE. Using the OPTICS CONTRO: 
STICK adjust the SCT to obtain the best view of the SCT RESO¬ 
LUTION CHART held in the Optics line of sight. 

6.2.12.6.2.2 Note the chart contains sets of lines. View each set of lines to 
determine the lowest numbered set in which the resolution be¬ 
tween lines (ability to distinguish separate lines within a set) 
can be made. The SCT shall have a resolution of at least 3 arc 
minutes at the center of the field of view. 

6.2.12.7 Slave Telescope Mode Checks 

6.2.12.7.1 Verify/perform OPTICS POWER ON TEST per paragraph 
6.2.3.2. 

6.2.12.7.2 Set/Verify following switches on G&N INDICATOR CONTROL 
PANEL: 

a. TELESCOPE TRUNNION - SLAVE to SXT 

b. CONTROLLER COUPLING - DIRECT 

c. CONTROLLER SPEED - HI 
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6.2.12.7.3 


Monitor OCDU's by entering VERB 16 NOUN 91 into K-148. 
Press ENTER. 


6.2.12.7.4 Set OPTICS MODE to MAN. 


6.2.12.7.5 


6.2.12.7.6 


6.2.12.7.7 


6.2.12.7.8 


6.2.12.7.9 


6.2.12.7.10 


6.2.12.7.11 


Using the Optics Hand Controller drive the optics until: 

R1 * +010.00+001.00 (SHAFT) 

R2 * +10.000+01.000 (TRUNNION) 

Verily on the CRT and Optics Panel: 

SHAFT TPAC « R1 +0.11 DEG 
TRUN TPAC * R2 +0.22 DEG 

Set the TELESCOPE TRUNNION on the G&N INDICATOR 
CONTROL PANEL to 0* . 


SHAFT TPAC * R1 +0.11 DEG 
TRUN TPAC ■ 0.0* +0.22 DEG 

R2 approximately equal to value specified in step 
6.2.12.7.5. 

Set the TELESCOPE TRUNNION on the G&N INDICATOR 
CONTROL PANEL to OFFSET 25* . 

Verify on CRT and Optics Panel: 

SHAFT TPAC ■ R1 +0.11 DEG 
TRUN TPAC - 25* +0.22 DEG 

R2 approximately equal to value specified in step 6.2.12.7.5. 

On the G&N INDICATOR CONTROL PANEL set the TELE¬ 
SCOPE TRUNNION to SLAVE to SXT. 


6.2.12.7.12 Verify on CRT and Optics Panel: 


6.2.12.7.13 


SHAFT TPAC ■ R1 *0.11 DEG 
TRUN TPAC - R2 +0. 22 DEG 

On the GN INDICATOR CONTROL PANEL set the OPTICS 
MODE to ZERO. Walt 15 sec. 


6.2.12.7.14 Verify on CRT and OPTICS PANEL: 


6.2.12.7.15 


R1 » 000.00+000.02. -000.03 
R2 * 00.000+00.006,. -00.007* 

SHAFT TPAC * R1 ±0.11 DEG 
TRUN TPAC - R2 +0.22 DEG 

If Optics testing will not be continued, set the G&N POWER- 
OPTICS switch on the LEB Lighting Control Panel to OFF 
SXT Parallelism Tests 


FORM MIII-H-1 RBV. M4 





ND1002348C 


NORTH AMERICAN AVIATION, INC. 

SPACBand INFORMATION BY8TBM8 DIVISION 
18314 LAKEWOOD BLVO . OOWNCV CALIFORNIA 

COOK IDIMT, NO. 039SS 


6.2.12.8.1 Remove the plug from the base of the SXT eyepiece and install 
the Adapter Assembly and Portable Light Assembly. Turn on 
the light. 

NOTE: If needed to reduce external light, place a photog¬ 
raphers hood over the optics head. 

6.2.12.8.2 SXT Auto Collimator Parallelism Test -MSO only 

6.2.12.8.2.1 Using the OPTICS CONTROL STICK drive the SXT StLOS 
Trunnion to +15.00* ±2* as indicated in R2 of the DSKY. 

Maintain a Shaft CDU angle of 000.00*0.10 degrees. 

6.2.12.8.2.2 Sight through the 5-inch autocollimator eyepiece and adjust the 
measurement knob to superimpose the SXT LLOS horizontal 
reticle image upon the autocollimator horizontal filar. Record 
the autocollimator reading. 

6.2.12.8.2.3 Repeat 6.2.12.8.2.2 twice. Calculate and record the average of 
the three autocollimator readings. 

6.2.12.8.2.4 Set the OPTICS MODE switch to ZERO. After 15 seconds return 
the OPTICS MODE switch to MAN. 

6.2.12.8.2.5 Again sight through the 5-inch autocollimator eyepiece and adjust 
the measurement knob to bring the SXT StLOS horizontal 
reticle and autocollimator horizontal filar images to coincide. 
Record the autocollimator reading. 

6.2.12.8.2.6 Repeat 6.2.12.8.2.5 twice. Calculate and record the average 

of the three autocollimator readings. The average value obtained 
here shall not differ from that obtained in 6.2.12.8.2.3 by mors 
than 10 arc seconds. 

6.2.12.8.3 SXT Trun 90* Positional Accuracy Test 

6.2.12.8.3.1 Obtain Portable Light Assembly and Adapter Assembly. Remove 
the plug from base of SXT Eyepiece and install tbs Adapter 
Assembly and Portable Light Assembly. Turn on the Light. 

6.2.12.8.3.2 Using the OPTICS CONTROL STICK drive the SXT Trunnion 
angle to 85.000* ±5* as indicated on R2 of the DSKY. Set the 
CONTROLLER SPEED to LO and drive the SXT Trunnion to 
+90.000* *0.100* as indicated on R2 of the DSKY. Insure that 
the SXT Shaft angle remains at 000.00*0.10 degrees as indicated 
by R1 on the DSKY. 
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6.2.12.8.3.3 

Sight through the SXT. Two reticle patterns shall be visible. 

Use the OPTICS CONTROL STICK to adjust the SXT Trunnion angle 
until the two horizontal reticle lines are coincident. Record the 
Trunnion CDU angle displayed on R2. The Trunnion CDU angle 
shall be 90.000±0.010 degrees. 

6.2.12.8.3.4 

Remove the Portable Light Assembly and Adapter Assembly from the 
base of the SXT eyepiece. Replace the SXT eyepiece plug. 


NOTE: If Optics testing will not continue, set the G/N 

POWER-OPTICS switch on the LEB Lighting Control 

Panel to OFF. 

6.2.12.9 

SXT. CMC FUNCTION CHECK 

6.2.12.9.1 

Set the OPTICS MODE switch to ZERO. After 15 seconds, return 
the switch to MAN. 

6.2.12.9.2 

Sight through the SXT. Using the Control Stick align the SXT StLOS 
with Optical Target No. 1. 

6.2.12.9.3 

When aligned record the value of Shaft and Trunnion CDU f s from 
the CRT. 

6.2.12.9.4 

Sight through the SXT. Using the Control Stick align the SXT 

St. LOS with Optical Target No. 2. 

6.2.12.9.5 

When aligned, record the value of Shaft and Trunnion CDU’s from 
the CRT. 

6.2.12.9.6 

Set the OPTICS MODE switch on the G&N Indicator Control Panel to 
ZERO. After 15 seconds set the switch to MAN, then CMC. 

6.2.12.9.7 

Enter VERB 41, NOUN 91, ENTER into the DSKY. Enter the value 
for Shaft from 6.2.12.9.3 into the DSKY and press ENTER. Enter 
the valine for Trunnion from 6.2.12.9.3 into the DSKY and press 
ENTER 

6.2.12.9.8 

Sight through the SXT. The StLOS should be approximately centered 
on the Optical Target No. 1. Record the value of Shaft and Trunnion 
CDU’s from the CRT• The difference between these values and the 
corresponding values recorded in 6.2.12.9.3 shall be less than 0.06 
degrees for the Shaft and 0.02 degrees for the Trunnion. Record the 
difference. 

6.2.12.9.9 

Enter VERB 41, NOUN 91, ENTER into the DSKY. Enter the value 
for Shaft from 6.2.12.9.5 into the DSKY and press the ENTER 
pushbutton. Enter the value for Trunnion from 6.2.12.9.5 into the 


DSKY and press the ENTER pushbutton. 


FORM M1II-M-I REV. 
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6.2.12.9.10 Sight through the SXT. The StLOS should be approximately 
centered on the Optical Target No. 2. Press the MARK pushbutton 
and record the value of Shaft and Trunnion CDU's from the CRT. 

The difference between these values and the corresponding values 
recorded in 6.2.12.9.5 shall be less than 0.06 degrees for the 
Shaft and 0.02 degrees for the Trunnion. Record the difference. 

6.2.12.9.11 Set the OPTICS MODE s witch to ZERO, Wait 15 seconds. 

6.2.12.9.12 If OPTICS testing will not* continue, set the G&N Power Optics switch 
on the LEB Lighting Panel to OFF. 

Replace section 6.2.13 with the following; 


6.2.13 Optics Slew Rate Test. 

6.2.13.1 Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting 
Control Panel to OPTICS. Verify the following signals on the CRT. 

a. +28 VDC OPTICS OPERATE BUS (CG 1530) is +29.0*3.0 VDC. 

b. OPTX 28V 800 cps 1% 0* ph not flashing on the CRT. 

C. OPTX 28V 800 cps 5% -90* not flashing on the CRT. 

6.2.13.1.1 Verify and/or set the following switches on the G&N Indicator 
Control Panel to the positions indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to HI 

d. OPTICS MODE to MAN 

e. TRACKER to OFF 


6.2.13.2 Monitor the OCDU*s by entering VERB 16 NOUN 91 into K148. 

Press the ENTER pushbutton, insure RECORD DSKY and RECORD 
DOWNLINK on R-145 are on. 

TRUNNION SLEW RATE - HIGH SPEED 

6.2.13.3 Set the OPTICS MODE switch on the G&N Indicator Control Panel 
to ZERO. Wait 15 seconds. Set the OPTICS MODE switch on the 
G&N Indicator Panel to MAN. 


6.2.13.3.1 During the Trunnion Slew Rate Test monitor and verify the 

following signals: 

Signal Requirement 

a. SXT TRUNNION TACH O/P (CG 3150), FQ 3.3*1.3 VRMS 

b. 8CT TRUNNION TACH O/P (CG 3170), FQ -0.85*0.35 VRMS 


NOTE: Read and understand 6.2.13.4 before proceeding. Do not 
hold Control Stick at upper limit more than 10 seconds or 
exceed a trunnion angle of 85* . 


FORM M1SI-M-I 
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6.2.13.4 Record time. Push and hold the Optics Control Stick to its upper 
limit. After approximately 7 seconds release the control stick. 

6.2.13.5 Perform the following calculations: 

From the uplink file tape the compressed data tape or the PCM tape 
request a data reduction of the Trunnion CDU register (address 35) 
and the TIME 2 and TIME 1 registers (addresses 24 and 25 
respectively) for the 7 second period during which the slew rate 
test was being performed. 

Calculate the rate by dividing the ACDU angle by the elapsed time. 
The Trunnion slew rate shall be 10.0±2.0 deg/sec. 

SHAFT SLEW RATE - HI SPEED 


6.2.13.6 Set the OPTICS MODE switch to ZERO. Wait 15 seconds. Set the 

OPTICS MODE switch to MAN. 


6.2.13.6.1 During the Shaft Slew Rate Test monitor and verify the following 
signals: 

Signal Requirement 

a. SXT SHAFT TACH O/P (CG 3140), FQ 3.3±1.3 VRMS 

b. SCT SHAFT TACH O/P (CG 3160), FQ -3.3*1.3 VRMS 

NOTE: Read and understand step 6.2.13. 7 before proceeding. 
Do not hold Control Stick at right limit for more than 
10 seconds or exceed a shaft angle of 250* . 


6.2.13.7 Record time. Push and hold the Optics Control Stick to its right 
limit. After approximately 7 seconds release the control stick. 


6.2.13.8 Perform the following calculations: 


From the uplink file tape the compressed data tape or the PCM tape 
request a data reduction of the Shaft CDU register (address 36) and 
the TIME 2 and TIME 1 registers (addresses 24 and 25 respectively) 
for the 7 second period during which the slew rate test was being 
performed. 

Calculate the rate by dividing the ACDU angle by the elapsed time. 
The Shaft slew rate shall be 19.5*3.9 deg/sec. 

TRUNNION SLEW RATE - MED SPEED. 
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Set the OPTICS MODE switch to ZERO. Wait 15 seconds. Set the 
OPTICS MODE switch to MAN. Set the OPTICS CONTROLLER 
SPEED switch to MED. 

NOTE: Read and understand 6.2.13.10 before proceeding. Do not 
hold control stick at upper limit for more than 20 seconds. 

Record time. Push and hold the Optics Control Stick to its upper 
limit. After approximately 12 seconds release the control stick. 

Perform the following calculatio ns ; 

From the uplink file tape the compressed data tape or the PCM tape 
request a date reduction of the Trunnion CDU registers (address 35) 
and the TIME 2 and TIME 1 registers (addresses 24 and 25 respec¬ 
tively) for the 12 second period during which the rate test was being 
performed. 

Calculate the rate by dividing the AC DU angle by the elapsed time. 

The Trunnion slew rate shall be 1.0±0.2 deg/sec. 

SHAFT SLEW RATE - MED SPEED 

Set the OPTICS MODE switch to ZERO. Wait 15 seconds. Set 
OPTICS MODE switch to MAN. 

NOTE: Read ahd understand 6.2.13.13 before proceeding. Do not 
hold control stick at the right limit for more than 20 seconds. 

Record time. Push and hold the Optics Control Stick to its right 
limit. After approximately 12 seconds release the control stick. 

Perform the following calculations: 

From the uplink file tape the compressed data tape or the PCM tape 
request a data reduction of the CDU register (address 36) and the 
TIME 2 and TIME 1 registers (addresses 24 and 25 respectively) 
for the 12 second period during which the rate test was being 
performed. 

Calculate the rate by dividing the ACDU angle by the elapsed time. 

The Shaft slew rate shall be 2.0±0.4 deg/sec. 

TRUNNION SLEW RATE - LO SPEED 

Set the OPTICS MODE switch to ZERO. Wait 15 seconds. Set the 
OPTICS MODE switch to MAN. Set the CONTROLLER SPEED 
switch to LO. 
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6.2.13.20 

(continued) 


6.2.13.21 


Calculate the rate by dividing the ACDU angle by the elapsed time. 

The Shaft Slew Rate shall be 0.20±0.04 deg/sec. 

OPTICS HAND CONTROLLER DRIFT RATE CHECK - LO SPEED 

Set the OPTICS MODE switch to zero. Wait 15 seconds. Set the 
OPTICS MODE switch to MAN. Record time. Wait 60 seconds. 


6.2.13.22 Perform the iollowing calculations:' 

From the uplink file tape the compressed data tape or the PCM tape 
request a data reduction of the Trunnion and Shaft CDU registers 
(addresses 35 and 36 respectively) and the TIME 2 and TIME 1 
registers (addresses 24 and 25 respectively) for the 60 second 
period during which the drift rate test was being performed. 

Calculate the drift rates by dividing the ACDU angle by the elapsed 
time. 

The Trunnion drift rate shall be less than .0167 deg/sec. 

The Shaft drift rate shall be less than .0333 deg/sec. 

6.2.13.23 If OPTICS testing will not continue, set the G/N Power-Optics switch 
on the LEB Lighting Control Panel to OFF. 

Change 16 Replace Paragraph 6.2.17.5 with the following: 

6.2.17.5 On the G&N Indicator Control Panel set the following switches to 
the position indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 
C. CONTROLLER SPEED to LO 

d. OPTICS MODE to ZERO. 

Change 17 Replace paragraph 6.2.17.20 with the following: 

6.2.17.20 


Set the OPTICS MODE switch to ZERO. After 15 seconds return 
the switch to MAN. Enter VERB 33, ENTER into the DSKY. 
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Change 18 Replace paragraphs 6.2.18.8.2, 6.2.18.8.11, 6.2.18.8.12 and 6.2.18.8.14 
with the following: 

6.2.18.8.2 Enter the following into the D6KY: 


VERB 21 

NOUN 03 

ENTER 

02553 


ENTER 

+XXX.XX 

±000.01 

ENTER (Target No. 1AZ) 
ENTER 

02554 


ENTER 

+00.000 


ENTER (Target No. 1 EL) 
ENTER 

02555 


ENTER 

+XXX.XX 

±000.01 

ENTER (Target No. 2 AZ) 
ENTER 

02556 


ENTER 

+00.000 


ENTER (Target No. 2 EL) 


On the G&N Indicator Control Panel, set the Optics Mode Switch to 
MAN and the Controller Speed to HI. Drive the St LOS to the approxi¬ 
mate position of Target No. 1. Set the Controller Speed switch to 
LO. 


6.2.18.8.11 Set the CONTROLLER SPEED switch to HI. Using the Optics Hand 
Controller, drive the SXT StLOS to the approximate position of 
Target 2. 


6.2.18.8.12 Set the CONTROLLER SPEED switch to LO. Using the Optics Hand 
Controller, align the SXT StLOS to Target 2 and press the MARK 
pushbutton. If satisfied that the MARK was good, press the ENTER 
pushbutton. If not satisfied, press the MARK REJECT pushbutton 
and repeat this step. 


6.2.18.8.14 Enter VERB 34, ENTER into the DSKY. Observe the PROGRAM 
display change to 02. Set the Optics Mode Switch on the GW Indi¬ 
cator Control Panel to ZERO. 

Change 19 Replace paragraphs 6.2.20.3.2, 6.2.20.3.22, and 6.2.20.3.29 and replace with 

the following: 

6.2.20.3.2 Set the OPTICS MODE selector on the Indicator Control panel to MAN. 

6.2.20.3.22 Set the OPTICS CONTROLLER SPEED switch on the Indicator Control 
Panel to HI. 

6.2.20.3.29 Set the OPTICS MODE Switch on the Indicator Control panel to ZERO 
for 30 seconds then return to MAN. 
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5.2 Standard Environmental Conditions 

5.2.1 The GIN 8yatem when installed in the Command Module shall be tested in an 
environment in accordance with ICD MH01-1348-416. At no time shall the dust 
particle count exceed Level 3000,000 of Federal Standard 209 with no more than 
2,000 particles per cubic foot larger than 5 microns; no more than 35 particles 
larger than 65 microns with no more than 3 of these 35 larger than 100 microns 
in existence. Dust covers shall be installed on the SXT and SCT per fCD MH01~ 
01350-116 when optics are not under test. 

5.2.1.1 For periods of GIN Testing with the optical heads and the eyepieces of the SCT 
and SXT at the C/M GIN uncovered, or with the eyepieces removed, the environ¬ 
ment shall meet at least the Class 100,000 particle sirs and count. 

5.2.1.2 With the optical heads covered and the eyepieces installed or covered on the optical 
components (SXT, SCT), the ambient envlrcLment shall meet the follow! ig; con¬ 
ditions for particle size and count. No more than 1,400 particles 5.0 microns 

or larger per cubic foot. 

5.2.2 The APOLLO GIN System shall interface with a qualified ECS distribution system 
which shall supply coolant fluid during STANDBY and OPERATE control modes 
with flow rates and inlet temperatures as specified in ICD MH01-01348-416. 

5.3 Test Equipment Tolerances 

5.3.1 Measurements and tolerances are specifications stated herein are basic GIN 
System performance specifications. Calibration data must be supplied to the 
Acceptance Checkout Equipment (ACE) for the Power and 8ervo Assembly Adapter 
Module (PSAAM) and Signal Conditioner Assembly (SCA) performance. PfiAAM 
*nd Signal Oenditiener stability, onoertainttai are tneleded in Appendix L uses 

{■ fCL .dir - c- 
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6.2.1.3.8.3 Record the value of the following signals displayed on the CRT. 



Signal 

Requirement 

a. 

CG 1331 28V 3200 CPS 

POWER SUPPLY FEEDBACK 

28.6*0.6 VRMS 

b. 

CG 1510 ♦ 28 VDC 

STANDBY POWER 

28.8*3 VDC 


6.2.1.3.8.4 The PIPA TEMP on the CRT shall be monitored at 15 min., 1 hr. and 2 hrs. 
from execution of 6.2.1.4.1 to insure that the PIPA Temperature Control 
Loop circuitry is operatii* to maintain a temperature of 130. Sal. 5*F (CG2300/. 

5.2.1.3.8.5 At the termination of the 2-hour period, record the PIPA temperature (CG2300) 
on the CRT. On the event recorder verify that the IMU HEATER current dts- 
erete (CQ230C) is ON and that the IMU BLOWER c u rren t discrete (CG2303) is 
OFF over die last two hour period (occasionally discretes may cycle). 

6.2.1.3. 8.6 With the eyepiece in the Eyepiece Storage Unit, check the eyepiece surface 
temperature at the quick disconnect flange using an LAN #8693 Temperature 
Potentiometer, or a similar type thermocouple probe meter. Record both the 
ambient and eyepiece surface temperaturee and verify that the eyepiece surface 
temperature is at least 10°F above the ambient temperature. 


6.2.1.3.9 


Deleted* 




into the 


6.2.1.3.10 Ini t i a te CMC self-check by entering the following sequence into the K-start: 

a. VERB 21 NOUN 27, ENTER 

b. 77777, ENTER 

c. VERB 15 NOUN 01, ENTER 

d. 1366, ENTER 


6.2.1.3, 

6.2.1.3. 
6.2.1.3. 


. 10.1 Monitor until R2 fSCOUNT +1) hicremeats twice/ If an erxwr is deteoted * 
the PROGRAM ALARM lamp on the DSKY’s shall light. 

10.2 Terminate the monitor routine by entering the followiiw into the D6KY. 

VERB 34, ENTER 

10.3 Enter the following into the K-start: 

a. ' VERB 21 1 . - , . 

b. NOUN 27, press ENTER pushbutton 

c. 00000, press ENTER pushbutton 


FORM M1M-M-I MV. M4 
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6.2.11.3.1.2 Deleted. 


__ i.J llO-i u. 


Set the OPTICS ZERO switch on the GAN Panel to ZERO. 
Return the OPTICS ZERO switch to OFF. 


Wait 15 seoonds. 


Set up the analog recorders to monitor the following measurements: 

a. CG 3170 SCT Trunnion Tachometer Output 

RESOLVED MODE PHASING AND IMAGE RATE TEST. 

Using the OPTICS CONTROL STICK, drive the Optics until R1 - +225.00 and 
R2 - +10.000 on the CRT and the D6KY’s. 

Set the OPTICS COUPLING switch on the GAN Panel to RSLV and the OPTICS 
Speed switch to MED. 

Position the movable optics target such that it is centered on the SCT reticle 

patten* *' * -t- *t 

Recced time. Quickly displace the OPTICS CONTROL STICK 45*10 degrees in 
the upper right hand quadrant while sighting an theupttos target thrash the 8CT 
eyepiece. The target shall appear to move in the upper right field ef view ef 
the SCT at 45*10 deg. When Target leavee the SCT upper right field of view 
press MARK pushbutton. The FROG alarm light *1*11 light. ■ , 

From the uplink file tape the eampressed data tape or the PCM tape request 
a data redaction of the Shaft CDU register (address 36) and the TIME 2 end 
TIME 1 registers (oddnesses 94 end 25 respectively) and the PROG alarm die-* 
iftrete for dm period during which the OPTKS CONTROL STICK we* botog die** 
placed above. The Shaft CDU angle shall he 225.90*19.00 degrees at the time 
the PROG alarm occur r ed The e lap se d Haas from time ef OPTICS CONTROL 
STICK dispinoosnewt he Up time the PROG alarm discrete la obtained *1*11 be 19 
to 32 seconds. 

Set the OPTICS COUPLING switch to DIRECT. Again using the OPTICS 
CONTROL SUCK, drive the optics until R1 * +225.00 and R2 ■ +10.000. 

Set the OPTICS COUPLING switch to RSLV. 
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6.2.12.7.13 


Ob the GAN INDICATOR CONTROL PANEL set the OPTICS ZERO to ZERO 
Wait 15 see. 


6.2.12.7.14 Verify on CRT and OPTICS PANEL: 

R1 * 000.00+000.02, -000.03 
R2 ■ 00.000+00.006, -00.007* 

SHAFT TP AC « R1 *0.11 DEG 
TRUN TP AC « R2A0.22 DEG 


6.2.12.7.15 

6.2.12.6 

6.2.12.8.1 


6.2.12.8.2 

6.2.12.8.2.1 

6.2.12.6.2.2 


If Optics testing will not be continued, set the GAN POWER-OPTICS switch 
on the LEB Lighting Control Panel to OFF. 

8XT Parallelism Tests 

Remove the plug from the base of the SXT eyepiece and install the Adpater 
Assembly and Portable Light Assembly. Turn on the light. 

NOTE: If needed to re<fcice external light, place a photographers 
hood over the optics head. 

SXT Aato Collimator Parallelism Test - IISO only. 

Dsing the OPTICS CONTROL STICK drive the SXT St LOS Trunnion to 
+15.00* * 1 * as indicated in R2 of the D6KY. Maintain a Shaft CDU auric 
of 000.00*0.10 degrees. 

Sight through the 5-inch autooolllmator eyepiece and adjust the measurement 
knob to superimpose the SXT LLOS horisontal reticle linage upon the auto- 
oollimator horisontal filar. Reoord the autooolllmator reading. 


Repeat 6.2.12.8.2.2 twioe. Calculate and reoord the average of the three 
autocollimalor readings. 


6.2.12.8.2.2 

6.2.12.8.2.4 Set the OPTICS ZERO switch to ZERO. r r ^ 

' *'t , ‘ ■ • t L' * « f v . i t - 

6.2.12.8.2.5 Again sight through the 5-inch autocollimator eyepiece and adjust the 
measurement knob to bring die SXT 8tL06 horizontal reticle and autocollimator 
horizontal filar images to coincide. Record the autooolllmator reading. 
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6*2.14.6 Outer Global Response Test. 

6.2.14.6.1 Enter code 2026000000 in C-START Module 4A1-A5-C156. Press 
XSQ/ SEAL Pushbutton to call up 0G 2177 0GA SERVO ERROR an 

4Al-A3-CHI. 

6.2.14.6.2 Enter VHIB 4l HOUR 20 into K148. press HfTER. 

6.2.14.6.3 Biter +00000 into K148 three tines. Press ENTS* after each entry. 
Walt 30 seconds. 

6.2.14.6.4 filter VERB 42 into Kl48. Press ENTER pushbutton. 

6.2.14.6.5 Biter +00000 into 10.48 three times. Press ENTER after each entry. 
Wait 90 seconds. 

6.2.14.6.6 Enter 0010 Into 4A2-A6-R155. 9 m top half of the mrltch stall be 
illuminated. Insure that no other function switches on 4A2-A6-R155 
are illuminated. 

6.2.14.6.7 Press XBQ/SEAL pushbutton on 4A2-A6-R155 to enter a DC step into 
the OG Stabilization loops. 

NOTE: If the transient caused by the step input does not die out 

vithin 15 seconds, remove the IMG OPERATE power by setting the O/H 
FCWER DU switch on the L£B Lighting Control Panel to OFF. 

6.2.14.6.8 Set up Analog Recorder 4A1-A3 using a chart speed of 100 na/sec. 

6.2.14.6.9 filter 0000 into 4A2-A6-R155* The top half of the switch shall be 
extinguished. Insure that no other function switches on 4A2-A6-155 
are il l um ina ted. Start a n alog recorder. Press the XBQ/SEAL 
pushbutton to remove the step input to the OG Stabilization Loop. 

6.2.14.6.10 After the tran.lent, hare died out, atop the analog recorder. ' Record 
the loop response time by measuring the time inter/al between 
removing the step (initial disturbance) and the settling of the 
error signal to a value equal to ±5* of the original step amplituda. 
In addition, record the total number of overshoots. 

6.2.14.6.10.1 The outer global stabilization loop response time, shall be less 
than 0.1 second. 

6.2.14.6.10.2 The maximum number of overshoots on the OGA Servo Error sign*!* 
shall be five. 

6.2.14.7 filter VERB 40 NOUN 20 into 10.48. Press the ENTER pushbutton. 

6.2.14.7.1 aiter VERB 4l HOUR 20 into 10.48. Press the HTTER pushbutton. 
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6.2.18.5 To change the launch azimuth perform the following: 

a. VERB 78, ENTER 

b. R1 displays present launch azimuth 

c. To change launch azimuth enter 
VERB 21, ENTER 

*XXX. XX ENTER (New launch azimuth) 

' J C7I , i: T’rr.n.; t> • : of T 02 m t->, ir.’f *1 start tln.e, r- s* : * 

*»con- rr'CS, CT UT, am m)Vl even* 1 ' minute for 1*2? • 

..'in aiK* vv.*ry n'inuwss >.? tae next S:> ruinates. * 

6.2.18.6 Enter VERB S3, ENTER into the D6KY. On the D8KY observe the 
PROGRAM display change to 05 after approximately 00 seoonds. Approxl 
zaately 5 minutes later observe the PROGRAM display change to 02. 
When PROG display changes to 02 reoord time as T Q . 

6.2.18.7 Gyro Compassing Stability 

6.2.18.7.1 120 minutes after T Q reoord the Outer, Inner and Middle CDU Gimbal 
angles from the CRT. 

6.2.18.7.2 Repeat above step every 5 minutes for the next 120 minutes. 

6.2.18.7. S The peak to peak spread of the outer gimbal angle shall n ot exceed 0.12* • 

6.2.18.7.4 The peak to peak spread of the Inner and Middle gimbal angles not 

exceed 0.06* • 

6.2.18.8 Gyro Compassing Accuracy 

6.2.18.8.1 After 240 minutes from T 0 set the OPTICS ZERO switch on ths G6N 
Indicator to ZERO. 


6.2.18.8.2 Enter the following into the D6KY: 


VERB 21 

02553 

+XXX.XX 

02554 

+ 00.000 


02556 

+ 00.000 


ENTER • 

ENTER 

ENTER (Target No. 1 AZ) 

ENTER 

ENTER 

ENTER (Target No. 1 EL) 

ENTER 

ENTER 

ENTER (Target No. 2 AZ) 

ENTER 

ENTER 

ENTER (Target No. 2 EL) 
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6.2.18.8.2 
(Continued) 


8.3 


8.4 


8.5 


B.6 


B.7 


B. 8 



6.2.18.8.9 


6.2.18.8.10 


On the G6N Indicator Control Panel, aet the Optica ZERO switch to OFF 
and the controller speed to HI. Drive the St LOS to the approximate position 
to Target No. 1. Set the Controller Speed switch to LO. 

NOTE: Rcfq the following 10 steps before proceeding. These are time 
critical steps and must be performed as rapidly as possible. 

Enter VERB 65, ENTER into DSKY. 

Observe the PROGRAM display on the DSKY change to 03. 

When VERB 06 NOUN 41 flashed on the DSKY, insure that R1 and R2 
display Target 1 azimuth and elevation. 

a. R1 ■ +XXX. XX (Target 1 azimuth) 

b. R2 - +XX. XXX (Target 1 elevation) 

Verify the data appearing in R1 and R2 and if correct, proceed, if not 
correct, perform the following sequence: 

a. VERB 24, ENTER 

b. +XXX. XX, ENTER (Target 1 azimuth) 

C. AXX.XXX, ENTER (Target 1 elevation) 

After the oorreet readings for R1 and R2 are verified, enter VERB 33, 
ENTER into the DSKY. 

When VERB 06 NOUN 41 flashes on the D6KY, insure that R1 and R2 
display Target 2 azimuth and elevation. 

a. Rl ■ XXX. XX (Target 2 azimuth) 

b. R2 ■ XX. XXX (Target 2 elevation) 

Verify the data appearing in Rl and R2 and if oorreet, perform the 
following sequence: 

a. VERB 24, ENTER 

b. +XXX.XX, ENTER (Target 2 azimuth) 

c. *XX. XXX, ENTER (Target 2 elevation) 

After the correct readings for Rl and R2 are verified enter VERB 33, 
ENTER into the D6KY. 

Using the Optics Hand Controller, align the SXT St LOS to Target 1 and 
press MARK pushbutton. If satisfied that the MARK was good, press the 
ENTER posh batftoa. If not satisfied with MARK, press ths MARK REJECT 
pushbutton and repeat this stop. 
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Into R154 Insert 0001. Verify end execute. 
Into R153 Insert 1100. Verify end execute. 


Into C156 insert *040001244. Verify and execute. Verify on the CRT 
GV0116 is between -3.0 and -5.0 VDC. 

Into C156 insert -050001234. Verify and execute. Verify on the CRT that 
GV0106 is between -4.0 and -6.0 VDC. 

Into R154 insert 0111. Verify and execute. 

Observe CG 1020, +14 VDC CMC Power Supply and CG 1030, +4 VDC CMC 
Power Supply, on the CRT. Repeat 6.2.18.3 through 6.2.19.6 adjust!^ 
each C-Start entry until CG 1020 is +12.1 (+0.1, -0.0) VDC and CG 1030 
is +3.40 (+0.03 - 0.00) VDC. 

Initiate CMC Self Check by inserting the following into K145: 

a. - ERROR RESET 

b. VERB 21 NOUN 27, ENTER 
C. 77777, ENTER 

Wait 200 seoonds 

that the D6KT RESTART lamp and Program Alarm lamp does not light. 
Into R154 insert 0101. Verify and execute. 

Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to OFF. Verify the 
RE8TART lamp on the DSKY is lighted. Disregard other DSKY indications. 

If RESTART does not light, repeat 6.2.19.3. Verify CMC Warning masters 
alarm are lighted. 

Set the INHIBIT VOLTAGE FAIL switch to ON. Insert the following K148: 

a. ERROR RESET 

b. VERB 21 NOUN 27, ENTER 
c« 77777, ENTER 

In to R154 insert 0001. Verify and execute. 

Into C156 insert +108001244. Verify and execute. Verify on the CRT th at 
GV0116 is between +0.8 and +11.8 VDC. 

Into R154 insert 0111. Verify and execute. 

Observe CG 1020, +14 VDC CMC Power Supply on the CRT. Repeat 
6.2.19.12 through 6.2.19.14 adjusting the C-Start entry until CG 1020 
is 16.4 (+0.0, -0.1) VDC. 
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6.2.10.13 Insert the Inflight Tool (V36601405) into the Shaft Tool Input 
and engage the drive mechanism (button out). Verify that the 
Shaft turns by viewing the movement through the SCT eyepiece 
while turning the tool so that the shaft moves through an 
angle from 0* to +S* to -3* to 0* as indicated on the shaft 
TPAC. Disengage the shaft drive mechanism (button in) and 
remove the tool. 

6.2.10.14 Insert the Inflight Tool (V36601405) into the Trunnion Tool Input.j 
Verify ft t the Trunnion turns by viewing the movement through 
the SCT eyepiece while turning the tool so that the trunnion 
moves from +5* to -5* and back to aero as indicated on the 
Trunnion TPAC. Disengage the trunnion drive mechanism 
(button in) and remove the tool. 

6.2.11 OPTICS Coordinate Transformation Control Test. 

6.2.11.1 Set the G/N POWER-OPTICS switch on the LEB to OPTICS. 

Verify Power Supplies. 

NOTE: Proceed with this test if 6.2.3 Operate Power On Test 
has been oompleted and system operation has not been 
inte r r u p te d. V system operetta has been taermpted^ 
perform 6.2. S. 2, Turn On Procedure, before 
proceeding. 

INITIALIZATION 

6.2.11. f Verify and/or set the following switches on the GhN Indicator 

1 * • Control Panel to the position indicated. 

n. TELESCOPE TRUNNION to SLAVE to 8XT 

b. CONTROLLER COUPLING to DIRECT — 

c. CONTROLLER SPEED to HI p . 

d. OPTICS MODE to MAN ir 

6.2.11. • Record time. Quickly displace the OPTICS CONTROL STICK 

45*10 degrees in tbs upper right band quadrant while sighting 
t. ■' on the optica target t hr o u gh the SCT eyepiece. The target shall 

appear to move In the apper right field of vie# of the SCT at 
45*10 deg? When Target leaves the SCT upper right field of 
view press MARK push b u tto n . The PROG alarm light shall light 

6.2.11.10 Prom the uplink file taps, the oom p re s s ed data tape, or the 
PCM tape request a data reduction of the shaft CDU register 
(address 36) and ta TIME 1 and TIME 1 registers (addressee 
34 and 29 respectively) and the PROG alarm discrete for the 
period during which the OPTICS CONTROL STICK was being . 
displaced above. Tto shaft CDU angle shall be 225*10.00 de¬ 
gress at the time the PROG alarm occurred. The el a p sed time 
from time of OPTICS CONTROL STICK displacement to the tim^ 
the PROG alarm discrete la obtained shall be 19 to 32 eeconde. 
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CSC AMPLIFIER SHAFT AND TRUNNION DRIVE TEST 

9.2.11.11 Set the CONTROLLER COUPLING switch to DIRECT. Again 
using the OPTICS CONTROL STICK, drive the optics until 
R1 ■ +225.00 and R2 « +10.000. Set the CONTROLLER 
COUPLING switch to RSLV. 

9.2.11.12 While sighting on the optical target through the SCT eyepiece, 
displace the OPTICS CONTROL STICK fully to the right. Verify 
that the target image appears to move in a straight line hori- 
aontally to the right and release the OPTICS CONTROL STICK 
when the target image reaches the edge of the SCT field of view. 

9.2.11.13 Set the CONTROLLER COUPLING switch on the GW Panel to 
DIRECT. Set the OPTICS MODE switch to ZERO. After 15 
seconds return the switch to MAN. 

9.2.11.13.1 Perform the following to remove the "MARKING SYSTEM IN 
USE" Bit of EXTVBACT registers. 

9.2.11.13.1.1 Enter the following into the K-Start: 

a. VERB 01 NOUN 01, ENTER 

b. 00766 ENTER 
Record R1 - XXXXY 

9.2.11.13.1.2 Enter the following into the K-Start: 

a. VERB 21 NOUN 01 ENTER 

b. 00766, ENTER 

c. XXXXY’, ENTER where Y f is determined from Table n and 
XXXX is that recorded in 9.2.11.13.1.1. 


TABLE H 


Y (From 6.2.11.13.1.1) 

o. 

T] 

2 

3 

4 

5 

6 

7 

Y' 

m 

□ 

_0_ 

__L 

4_ 

5_ 


5 


9.2.11.3 DsJbstsdL ' Uita t : - to ~r .niter U C* V TI 'i.- 

7 1 Nr •: '?•: a I . 'jf t. TL * 

• 9.2.11.3.1 De le ted. <,**?> v?**' ■ zr ■ — ^ p- p; 




















APOLLO OW Specification 

HD 100234b E 

Original Issue Sate: / 7 fi 6 4 7 
Release Authorityt TERR 330&7 

Class Release 


POST INSTALLATION CHECKOUT PROCESS 
SPECIFICATION RR THE APOLLO GUIDANCE & 
NAVIGATION SYSTEM BLOCK II-KSC 


I 



Record of Revisions 


Sate 

Revision 

letter 

TERR 

Vo. , 

feges Revised 

Approvali 

i/11/67 

A 

33750 

10-12, 15. 24, 35,-46, 61-56, 56-67, 72r7i, 11, 





82, 84-86, 91, 95-97, 99-102, 105-119. Was 





119 pages, now 120. 

EA 

9/Z9/W 

B 

34782 

2-128; Specification was 128 pages, now 129 

i EA 

1A6/68 

C 

35445 

Completely revised. Specification was 129 narea 

EA 




* 

•new 174 pages. i SAC 


1/22/61 

D 

35470 

8,22,27,43,62,64,68, 78,108,109, 111, 127,162r 

EA 




Sa/*-' 


2/23/68 

E 

35753 

2,17, 21,23, 25, 27-32, 43, 46-53, 59, 62, 63, 65, 72, 

EA WLS 




73, 76-78,82, 83, 85, 86, 88, 89, 96,108, 10^. 108,3 



This specification consists at page 1 to 174 Inclusive. 


APPROVALS 


rasa/mbc 







HD 10023^16 


I NUMBER 


NORTH AMERICAN AVIATION. INC. 

•PACK and INFORMATION SYSTEMS DIVISION 

«••*« CAMCWOOO IIVO.OOWNIV CAUfOHNtA 


CODE IOEMT. NO. 0399 


REVISION LETTER 


~1 Mil ~l 1 

RASE 


DfFRODUCTIOI 

The Individual Spacecraft (SC) installed Guidance and navigation (GAH) 
System to be checked out per this process specification shall consist 
of <»ie of each of the following major assemblies: The applicable part 
numbers shall be determined by drawing Ho. 201 U 999 . 

1 - Optical Ubit Assembly 

1 • navigation Base Assembly, Block II 

1 - Inertial Measurement Unit (IMU) A PIPA Elect. Assy. 

1 - Bower and Servo Assembly (PSA) 

1 - Apollo Guidance Computer Group 
1 - GAH Interconnect Harness Assembly 
1 - Signal Conditioner Assembly 
1 - Display and Control Group AC). 

1 • Coupling Bata unit 

The OAH System herein shall be identified as a Block II system. The 
computer contains the progrms flight ropes in the core rope memory. The 
test requirements hsxein ere based on Sundiak Bee. 2S2* 

SCOPS * • ■ * . • 

This specification outlines the checkout requirements for the GAH System 
InstaljLed^^^n the Apollo Oomend Module Spacecrafts and tasted la the VAB 

This document is to be used es technical support for all Block II GM 
System test documentation for Command Module spacecraft testing. This 
document shall be amended by addendum to support applicable hardware, 
mission or program differences. - 
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9.10 


5.11 

5 . 11.1 


5.U.1.1 


5 . 11 . 1.2 


5.12 

5 . 12.1 


5.13 

5.13.1 


5.13.2 


Ths tort equlpaent listed in paragraph k.l shall be connected end 
ready for operation before the tests of this specification are 
initiated. 


Data Records 


All data concerning the checkout and operation of the 04H 8ysten as 
nonitored via ACE, shall be recorded on the data sheets associated 
with their corresponding test. Out of tolerance readings shall be 
recorded sad flagged by appropriate synbols. 


All test data obtained Chile denonstrating the requiresents of this 
docunsnt shall be pemanently recorded and forsarded to the next 
receiving agency. 


A record of the anount of tine each of the four prine power busses 
arc on shall be kept and forwarded to the next receiving agency. 


Interface 


The APOLLO OJff 8ysten shall interface with accepted ICS and EPS 
distribution systeas for power and emrlronaent control purposes 
and with the SCS or 8C8 substitute systen for si^ial interface in 
accordance with the applicable ICS's# 


General System Operating characteristics. 


The program does not automatically display computer error oodes when s 
PROG alarm ooours. If error code Is desired enter the following on K-148 
and then observe the D6KY display. 


VERB 05 


NOUN 09 


ENTR 


R1 - FAILREG 
R2 - FAILREG +1 
R3 - FAZLREGH* 


The D6KY "NO ATT" lamp illuminates any time the system is in the. 
Coarse Align Mode. 1MU Cage, or during turn on. 


FORM MIII-N-l RtV. E-A4 
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6.2.1.3.2 


6 . 2 . 1 . 3 . 8.1 


6.2.1.3.8.2 


Test Procedures 

Application of Standby Power to G&N System 

All power and control switches on the GiiN Indicator Control Panel shall be placed 
in the OFF or neutral position. 

The Portable Temperature Controller (PTC), shall be supplying inertial com¬ 
ponent heater power to the GAN System through the PSA, Connector No.45J2» 

Computer Power On 

Set the POWER-AC1 and AC2 breakers on the Right Hand Circuit Breaker Panel 
to ON (breakers pushed in), and position G/N POWER switch to AC1. 

8et the GAN COMPUTER MK A and MN B Breakers on the Right Hand Circuit 
Breaker Panel to ON (breakers pushed in). 

Set the computer numerical display lights to the m inimum acceptable brightness 
by rotating the Brightness Controls on the MDC and LEB Lighting Control 
Panels. 

The *•■28 VDC CMC OPERATE voltage (CG 1520) shall be +28.8*3 VDC. Verify 
CRT indication. On D6KY verify TEMP light is ON. On the GAN Indicator 
Control Panel verify PGN8 light is ON. 

The voltage output of the +4 VDC CMC supply shall be +4.00*0.20 VDC, 

(CGI030). The value on the CRT shall be recorded. 

The voltage output of the +14 VDC CMC supply shall be +14.0*0.4 VDC, 

(CGI020). The value on the CRT shall be recorded. 

Using DSKY, enter VERB 36, ENTR, then press RESET. Verify that Rl, R2, 

*3, VERB, NOUN*.*nd PROG are blank. 

IMU HTR Heater Power On 

Enter the IMU Standby Mode of operation by engaging the IMU HTR MN A and 
MN B breakers on the Right Hand Circuit Breaker Panel (breakers pushed in). 

NOTE: Restart Lamp may Illuminate, if it does, disregard and press RSET 
on the DSKY. 

Verify that the IMU +28 VDC STANDBY discrete lamp on Event Module is 
illuminated (CG 1513). On DSKY verify TEMP light is extinguished. On the 
GAN Indicator Control Panel verify PGNS light is extinguished. 



r v 



?•*•* CMC Operational Teat . 

NOTE: Verify that IMU 8TANDBY power (Including CMC operate power) la 

applied, IMU OPERATE Power la not applied. (GAN IMU HTR MN A 
and MN B breakera engaged. Computer MN A and MN B breakers 
engaged, IMU MN A and MN B breakera disengaged, G/N Power-IMU 
switch on LEB Lighting Control Panel In OFF Position). 

6.2.2.X Using the LEB CMC D6KY, enter the following sequence of data Into the CMC to 
Initiate the DSKY check. Press the ENTER pushbutton after each entry 
(denoted by E). 

VERB 36, E Press RESET 

VERB 21 NOUN 27, E 

77766, E 

6.2.2.2 All the eletrolumlnesoent elements (PROG, VERB, NOUN,'and Row 1, Row 2, 
Row 3) shall display the decimal number (9). Including the 9*a, each of the 
following shall be displayed for approximately 6 seconds. 

a. 9's 

b. 8'a 

c. 7's 

d. 6'a 

e. 5'a 

f. 4*s 

g. 3*8 

h. 2's 

I. l»s 

J. 0's 

k. Minus signs In Rows 1, 2, 3 (On concurrently for 6 sec) 

l. VERB-NOUN flashing (On concurrently for 6 sec) 

m. COMP ACTY (On concurrently for 6 sec) 

o. Plus signs In Rows 1, 2, 3 (On concurrently for 6 sec) 

p. VERB-NOUN flashing (On concurrently for 5 sec) 

q. COMP ACTY (On concurrently for 6 sec) 

r. COMP ACTY - On for 5 seconds, then DSKY blanks. 
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DSKY Pushbutton Chock 

. 1 Enter the following sequence into the LEB CMC DSKY. Press the ENTER 
pushbutton after each entry (denoted by E). 

a. VERB 25 NOUN 01, E 

b. 02100, E 
C. 400123, E 
d. -00456, E 
O. -00789, E 

.2 The LEB CMC DSKY shell Indicate 400123 In Rl, -00456 in R2, and -00789 
in R3. 

.3 Enter VERB 05, NOUN 01 into the LEB CMC DSKY. Prees the ENTER push- 
- button. 

.4 Enter 02100 into LEB CMC DSKY. Press the ENTER pushbutton. The LEB 
CMC DSKY shall indicate 00024 in Rl, 77664 in R2, and 77576 in R3. Verify. 

.5 Enter the following sequence into the LEB CMC DSKY. 

a. VERB 21 NOUN 01, ENTER 

b. 02100, ENTER 

C. 400123, DO NOT press ENTER 

. 5.1 Prees the CLEAR pushbutton. Rl shall clear. 

. 6 Enter VERB 06 NOUN 70 into the LEB CMC DSKY. Press the ENTER push-¬ 
button. The operator Error Light shall light. 

. 6.1 Press the RESET pushbutton. The Operator Error light shall extinguish. 

. 7 Enter the following sequence into the LEB CMC DSKY. Press the ENTER 
pushbutton as indicated. The Key Release Light shall light. 

a. VERB 16, NOUN 20, ENTER 

b. VERB 

.7.1 Press the KEY RELEASE pushbutton. The Key Release light shall extinguish. 
.7.2 Enter VERB 36, into the LEB CMC DSKY. Press the ENTER pushbutton. 
NOTE: 6.2.2.4.8 does not apply to 2TV-1. 


. 8 Pnss the PRO pushbutton an* Verify the CR 32 tor the-CRT displays 5XXXX. 
Release the PRO pushbutton and verify that CH 32 on the CRT o*. :*vr 
displays 7XXXX. KKTi H 

b. . ENTER 


FOAM MIM-M-t MBV. M4 
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6.2.2.6 

Deleted 


6.2.2.7 

Parity Fall Test 



PAGE 


6.2.2.7.1 Enter the following into the K-Start. Press the ENTER pushbutton alter 
each entry. 

a. Deleted. , enteh 

b. Deleted^ ::iv; a 

O. VERB 24 NOUN 02, ENTER 

d. 02100 ENTER 

e. 23777, ENTER 

f. 04244, ENTER. 

g. VERB 25 NOUN 26, ENTER 

h. 04000, ENTER 
J. 01500 ENTER 
k. 00004 ENTER 

m. VERB 30, ENTER 

The RESTART lamps on the MDC 2 LEB DBKTa shall illuminate. The PGN8 
caution lamps on the MDC 2 LEB annunciator panels shall illuminate. 

6.2.2.7.2 Press the ERROR RESET pushbutton on the K-Start. The RESTART 2 
PGNS caution lamps shall extinguish. 


Enter VERB 36, into the K-START. Press the ENTER pushbutton. 


•a nav. 


6.2.2.7.3 
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6.2.2.8 Rupt Iiock Test 

6.2.2.8.1 Biter the following sequence into the K-Start. Press the ESTER pushbutton 

after each entry. 

a. VffiB 2k HOUR 01, BITER . 

b. 02100, BfTER 

0 . 30001, BITER , 

6 . 01500, BITER 

e. VERB 25 HOUR 26, BITER 

, f. 00001, BITER 

g. 01000, BfTER 

h. 00004, BITER . 

1. , TOB 31# BITER 


The RESTART aoi PROG lamps on the MDC «ad LEB D6KY*s shall illuminate. 
The POME oaottea lamps oe the MDC S LERaammelaler penela ehaU illamteatm 


0.2.2.8.2 Press the BmOR RESET pushbutton on the K-START. The RESTART h POES 

caution leaps shall extinguish. 

6*2.2,8.3 Rater VERB 36 into the K-Start. Press the BITER pushbutton. 
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6.2.2.9 1C Trap Teat 

6.2.2.9.1 Bitar tha following sequence into the K-Start. Press the ENTER puahbuttoi 
aftar each entry. 

a. VERB 21 HOUR 02, ERTBl 

b. 03100, BITER 

o. 01000, ENTER 

d. VERB 25 HOUR 26, ENTER 

a. OfcOOO, ENTER 

f. 01000, BOTR 

g. 0 0 0 01 ENTER 

h. VERB 30, ENTTO. 

The RESTART and FROQ lamps on tbe MDC A LEB DSKY's .shall UltaninataJ 
tta PGN8 caution lamp* an theMDC 4LEB annunciator panels ahaH-iHanrtnats. 

i... « ■. , 'ii..'-, . ' • '• . 

6.2.2.9.2 Press the ERROR RESET pushbutton on tha K-Start. The RESTART 0 FGHS 
caution lanpa shall extinguish. 


6.2.2.9.3 


Enter VERB 36 into tha K-Start. Brass tha ENTER pushbutton. 
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6.2.2.12 CMC Clock Frequency Teat. 

6. S. 2.12.1 Insure that CMC operate power has been applied for a minimum of 10 minutes 
before performing this test. 

6.2.2.12.2 Verify that the counter is connected to the 3.2 kc signal on the hardline. 

^•2.2.12.8 Insure that the counter has been warming up for a minimum of 30 minutes. 

6.2.2.12.4 On the counter,. 

Set the FUNCTION switch to: MAN START 

8et the TIME BASE switch to: 1 usee TIME UNIT/COUNT 

Set the SENSITIVITY control to: CHECK 

6.2.2.12.6 Verify proper counter operation. 

6.2.2.12.6 8et the FUNCTION switch to REMOTE OR TIME INTERVAL. 

6.2.2.12.7 Plug in the Preset unit and set: 

MODE switch to PRESET 
N switches to 96000. 

6.2.2.12.8 Turn SAMPLE RATE control fully clockwise (HOLD). Wait 36 seconds for 
counter display to fill.- 

6.2.2.12.9 Start counting fay depressing RESET switch on counter. 

6.2.2.12.10 After approximately 30 seconds, read and record counter display. 

6.2.2.12.11 Repeat steps 6.2.2.12.9 and 6.2.2.12.10 nine times. 

6.2.2.12.12 The average of the 10 previous readings shall be 30.000000*0.000060 seconds. 

6.2.2.12.13 Insure that the system is not in IMU Operate. 

6.2.2.12.14 Perform the followiig DSKY operations: 

VERB 37 ENTR i 

>06 ENTR/ENTO 


Press and hold the PRO pushbutton on the DSKY for 3 seconds. Verify the 
Standby lamp is lighted. 

6.2.2.12.15 Repeat steps 6.2.2.12.9 through 6.2.2.12.12. 

6.2.2.12.16 Press and hold the PRO pushbutton on the DSKY for 3 seconds. Verify the 
Standby lamp is not lighted. 









I 


\ 

?! 


a 


i 1 
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6.2.5.2.3 Energize the GIN COMPUTER MN A and MN B breakers on the Right Hand 
Circuit Breaker panel (breakers pushed In). Press the 8TBY pushbutton on 
the D8KY for approximately 3 seconds. Verify +14 and +4 VDC AQC power 
supply outputs on CRT display. Voltages shall be +14*0.4V (CGI020) and 

+ 4 * . . ' +4*0.2 (CG1030). On DSKY verify TEMP light Is ON. On the GIN Indicator ^ 

Control Panel verify PGNS light is ON. 

6.2.5.2.4 8et the GIN POWER AC1 and AC2 breakers on the Right Head Circuit Breaker 
Panel to ON (breakers pushed In). Set the GIN POWER AC 1-OFF-AC2 switch 
to AC1. 

6.2.5.2.4.1 8et the GW DSKY and Display Panel brightness to the minimum acceptable 
level by manipulation of LIGHTS - NUMERICS control on both Left Hand 
Circuit breaker panel and LEB Lighting Control panel. 

6.2.5.2.5 Energize the GIN IMU HTR, MN A and MN B breakers on the Right Hand 
Circuit Breaker panel (breakers pushed In). Iiwure that the CMC +28 VDC 
discrete lamp on the Event Module Is Illuminated (CG 1523). Verify TEMP 
light on DSKY Is extinguished. Verify PGN8 light on the GIN Indicator Control 
Panel is extinguished. 

6.2.5.2.5.1 Set/Verify the following switches on the PS A AM. 

6.2.5.2.6 Enter VERB 36 Into K148. Press ENTER pushbutton. Press ERROR RESET 
p es l fc uttu n on K148. All computer alarm* on the Main Display Coiwole (MDC) 
had LEB AQC DSKY shall dear* Verify that DSKY Rl, R2, R3, VERB, NOUN 
and FBOGJadloatlaas are blank* J^KY’s are cUarcu. verify p.xk. * 

5.2.5.2.7 Deleted. CMC tjrasabt*! : .‘fi'k-rv by l>w th»» (oH'.winn Irr*/- 

b. 92, oreas EN^RR 

n. . .'v.'CIm, pr*v.ss 

6.2.5.2.8 In i ti a t e CMC self-check by entering the following sequence into the K-Start: 

a. VERB 21 NOUN 27, ENTER 

b. 77777, ENTER 

e. VERB 15 NOUN 01, ENTER 
1366, ENTER 

6.2.5.2.8.1 Monitor DSKY until R2 (SCOUNT +1) Increments twice. If an error 16 detected, 
the PROGRAM ALARM lamp on the DSKY’s shall light. 

6.2.5.2.8.2 Terminate the monitor routine by entering the following Into the DSKY: 

VERB 34, ENTER. 
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6.2.5.2.16 Verify that the CRT indications of the signals in Table VI are not flashing. 



Table VL 

Secondary Power Supply Voltages 

Measurement 

Mtmber 

Signal 

1 

CG 1040 

♦120 VDC PIPA 8UPPLY 

2 

CG 1051 

+20 VDC PIPA SUPPLY 

2 

CG 1052 

-20 VDC PIPA SUPPLY 

4 

CG 1070 

+4 VDC CDU SUPPLY 

8 

CG 1100 

. -28 VDC ELECTRONICS 

6 

CG 1020 

+14 VDC CMC SUPPLY 

7 

CO 1020 

+4 VDC CMC SUPPLY 

8 

CG 1201 

IMU 28V 800 CPS 1 pet 0 pha 

• 

CQ 1202 

• IMU 28V 800 CPS 5 pet ph A 

10 

CG 1202 

IMU 28V 800 CPS 5 pet ph B 

11 

CG 1321 

3.2 KC 28V SUPPLY 

12 

CG 1110 

2.5 VDC TM BIAS 

12 

CG 2301 

DUG TEMPERATURE 


6.2.6.2.17 Monitor the PIPA Display Scope to insure that each PIPA is modlng properly. 

6.2.5.2.18 Perform 6.2.6 GAN Operational Test. 


6.2.6 GAN Operation Test 

6.2.6.1 Initial Conditions 

6.2.6.1.1 Deleted* 


6.2.6.1.2 


6.2.6.1.2 


6.2.6.1.4 


D e leted. * u-.-M:**' • t ::t* s. 

:■ I' *-* ‘‘J I* , I 

* . f ''. r\ . . 

T' 1 \ tmtl . Time. 

Deleted. aM in/ ir.& KIM. 

a. vmii 2 i. mtm 

f'NTKK 

AjAA- A, £; "T/ 

-. \ •. \ smt/. 

■’ i‘ . , TJh ±\, l 
• /. ; l = '* ,T ^ 

Deleted. fv -«r j..’ : 

rv.-r.-r'i,'\ v - ! 5 

i>. r-v.» i;. . • . aod/i cV 

^ = ■ j\r «• 

c. T. , . r ‘ t?.-; • rM-;.’ h \ J: i 
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H'llll 1 1 



!io noc ante* LL~ G?'T Oi>crs»t5r.*.ai Tec* witi ia iS r. inrtes ot t ho time calculated 
in t>. 2 . ). 3.4.c. li U\ fc*>t is ii« p:oc«*fc At this time, uncit;3iruUU results will 


6.2. e.s 


6.2.6.2.1 


6.2.6.2.2 


6.2.6.2.2 


6.2.6.2.4 


6.2.6.2.5 


6.2.6.2.6 


6.2.6.2.7 

6.2.6.2.8 


6.2.6.3 


6.2.6.3.1 


6.2.6.3.2 


6.2.6.3.3 


6.2.7 


6.2.7.1 


Test Initiation 

Enter VERB 92 into K148. Press the ENTER pushbutton. 

Enter 00004 into K148. Press ths ENTER pushbutton. 

The NO ATT discrete shall sppesr nbneflkflly then go OYT. Verify thsftU 
tbs,PROGRAM dlapt^oe thscCBT indicates 07. u , liuuiuiu uisj i; 

c/r •»?. 

NOTE: During this portion of the test the GAN System is exercised through . 
its modes. Any failure will be indicated by the PROGRAM ALARM . 
lamp on the DSKY's lighting. 

After approximately 12 minutes. VERB 06. NOUN 96 will flash and the value 
of the gravity vector in cm/see 2 shall be displayed in Rl jmd R2 on the CRT. 
Record these values. 

R1 contains the first five digits of the gravity vector and R2 contains the last 
five digits. A decimal point shall be between them. The value for the gravity 
vector shall be 980.00000*05 00000 cm/sec 2 . 

Enter VERB 33 into K148. Press the ENTER pushbutton. 

When VERB 06 NOUN 98 flashes the value of the horizontal earth rate shall 
be displayed in Rl and R2 on the CRT. Record these values. 

R1 contains the first five digits of earth rate and R2 contains the last five 
digits. A decimal point shall be placed between them. Rl shall always be 
00000. The horizontal earth rate shall be 00000.88000*0.1000 earth rate 
units. 

Test Termination 

Enter VERB 36 into K148. Press the ENTER pushbutton. 

Enter VERB 41. NOUN 20 into K148. Press the ENTER pushbutton. 

Enter 400000 into K148 three times. Press the ENTER pushbutton after each 
entry. 

Gimbal Friction Test 

Deleted. -i- , •*. ».... . 


FORM MtM-M-S M*. M« 
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Enter the foUowinf Into the K-8TART: 


VERB 41 
•♦•17000 
♦17000 
♦17000 


NOUN 20 
ENTER 
ENTER 
ENTER 


Verify on the CRT that Rl - ♦17000, R2 * +17000 and R3 - +17000. Watt 
15 eeconda and enter the following into the K-START: 

VERB 41 NOUN 20 ENTER 

♦27000 ENTER 

♦27000 ENTER 

♦27000 ENTER 

Verify on the CRT that Rl * +27000, R2 - 27000 and R3 * 27000. Walt 15 
seconds and enter the following: 


VERB 41 
400000 
♦00000 
♦00000 


NOUN 20 
ENTER 
ENTER 
ENTER 


Verify on the CRT that Rl - +00000, 
15 seconds before proceeding. 

Inner Gimbal Friction Test 


I » +00000 and R3 - +00000. Walt 


Setup the ACF Analog Recorders to record the following measurements 
(use speed of 10 mm/sec): 

a. CG 2120 IG TORQUE MOTOR CURRENT 

b. CG 2117 IGA SERVO ERROR IN PHASE 

e. CG 2112 IG IX RESOLVER OUTPUT SIN 

d. CG 2113 IG IX RESOLVER OUTPUT COS 

e. CG 2220 IGA CDU FINE ERROR 

f. CG 2221 IGA CDU Coarse Error 


Enter the following sequence into the K-Start, pushing the ENTER pushbutton 
after each entry (+360 IG torquing). 

a* VERB 21 NOUN 01 ENTR 

b» 02500 r ” ENTR 

o. 00000 ENTR 

d* NOUN 15 Vh-li ENTR 


e, ooooo i^ri 

L 40000 
* 40084 ^ c. 
h, 94009 

L 00000 


ENTR'ENTR 

entr/ento 

ENTR/ENTR 

ENTR/EHIR 

ENTR 


FORM Miai-M-I R«*. M4 
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0.2.7.2.12 Return the GAN System to the coarse align mode by entering the following 
sequence in the K-Start. 

a. VERB 40, NOUN 20, press ENTER 

b. VERB 41, NOUN 20, press ENTER 
e. 400000, press ENTER 

d. 400000, press ENTER 

e. 400000, press ENTER 

6.2.7.2.13 Verily on the CRT that Rl - 400000, R2 * 400000, and R3 * 400000. Wait 
30 seconds before proceeding. 

6.2.7.3 Outer Gimbal Friction Test. 


6.2.7. 3.1 Setup the ACE Analog Recorders to record the following measurements 
(use speed of 10 mm/sec): 


a. CG 2180 

b. CG 2177 
O. CG 2172 

d. CG 2173 

e. CG 2280 

f. CG 2281 


OG TORQUE MOTOR CURRENT 
OGA SERVO ERROR IN PHASE 
OG IX RESOLVER OUTPUT SIN 
OG IX RESOLVER OUTPUT COS 
OGA CDU FINE ERROR 
OGA CDU Coarse Error 


6.2.7.3.2 Enter the following sequence into the K-Start. Pushing the ENTER push¬ 
button after each entry (4360* OG torquing): 

a. VERB 24 NOUN 01, ENTER 

b. 62500, ENTER 
e. 40000, ENTER 
d. 40034, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and (b) appears 
in R3. 


6.2.7.3.3 Enter the following sequence into K-Start: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER (verify VERB 33 on CRT) 

6.2.7.3.4 Start analog recorders 


6.2.7.3.5 Observe measurement CG 2172, OG IX Resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near aero 
(approximately 12 minutes), stop the recorders. \ ; -i . on ; . r 


roHM Miai-M-t n«v. 











1 
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••2. 7.4 Middle Glmbal Friction Test 

8.2.7.4*1 Setup the ACE Analog Beeoitlers to record the foilowti* measurements 
(use speed of 10 mm/seo): 

S. CO 2160 MG TORQITE MOTOR CURRENT 

b. CO 2147 MGA SERVO ERROR IN PHASE 

C. CG 2142 MG IX RESOLVER OUTPUT SIN 

(L CG 2143 MG IX RESOLVER OUTPUT COS 

e. CG 2260 MGA CDU PINE ERROR 

f. CG 2251 MGA CDU Coarse Error 

0.2.7.4.2 Enter the following sequence into the K-Start. Push the ENTER 
pushbutton alter each entry (f 135* MG terquing): 

U« VERB 24, NOUN SI, ENTER 
b» 02604, ENTER 
C* 63777, ENTER 
d* 77777, ENTER 

Verify on the CRT that (o) appears In Rl, (d) appears In R2, and 
(b) appears In R3* 

6.2*7.4*3 Enter the following sequence In the K-Start: 
a* VERB 42, press ENTER 

b* VERB 33, press ENTER (Verily VERB S3 on CRT) 

|. 2.7.^.4 Start, the analog recorder. 

6; 2.7.4.6 Verify that MG Servo Error Quadrature (CG 2138) is 0.0*1.2 Vrms. 

8.a.4.4.§ O b se r ve measurement CG 2142, MG IX Resolver output SIN, on the analog 

recorder. When steady-state condition occurs (approximately 6 minutes), 

stop the recorders, l ^ i ■_ .. T ' it... iv- vo.h:, t*' 

’1.7™"*’ ! x yi t' . •* v. 

6.2.7.4.6 Return the GIN System to the ooarse align mode by entering the 
following sequence In foe K-8tart* 

a* VERB 40 NOUN 60, ENTER 
b. VERB 41 NOUN 20, press ENTER 
0 * 400000, press ENTER 
d* 400000, press ENTER 
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filter the following sequence into the K-Start. Push ERTER pushbutton 
after each entry (-135* *G tnrqulng): 

a. VERB HOUR 01, ElfTER 

b. 02504, ENTER 

C. lUOOO, BITER 

d. 00000, OTTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and 
(b) appears in R3. 

filter the following sequence In the K-Start: 

a. VERB k2, press ElfTER 

b. VE© 33, press BITER (Verify VERB 33 on CRT) 

Start analog recorders. 

Observe measurement 00 S14S, MO IX Resolver output STW, on the analog 
recorder. When the steady-state condition occurs (approximately 9 
tatnm fcRs ) , atop tbs reoerders. - ........ . 

Return the GUI System to the coarse align node by entering the 
following sequence In the K-Start. 

a. VERB ko HOUR 20, press ElfTER 

b. VERB kl HOUR 20, press ENTER 

o. 400000, press ENTER 

d. 400000, press ElfTER 

e. 400000, press ElfTER 

Examine the traces of the recorded measurements for all six phases of 
this test to detect any sharp discontinuities. Disregard transients 
of 0.5 second duration or less on the Glabel Torque motor current 
tracee, and those less than 0.2 second on the CDU fine error measurement 
traces. The Gimbal Torque motor currents shall not exceed 0.125 ampere. 
The CDU Fine Error measurements shall not exceed *70 mv rms. The .CDU 
Coarse Error measurement shall not exceed *680 mv rms. 
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9.2.9.18 Enter VEBB 33 Into K148. Proto the ENTEB pushbutton. After approximately 
10 tooondt tee following dote then be displayed on tbe CRT* 

O* VERB 00 NOUN 91 flashing 
E U> OOOxx 
c. Rl ■ rog 

Tbe GDCBAL LOCK ltmp on the DflKY 1 * thtll extinguish. The PONS Coe* Ion temp 
on the Indicator Control Panel than extligulih. 

Record Rl and Rl at the Inner Glmbal CDU drive rate* 

IQ rate ■ Rl • . R2 * /tec. The Inner Otmbal CDU drive rate stedl be 
14*2* /too* 

6.2.9.19 Eater VERB 21 into K146.. Preea the ENTER pustemtton. After approximately 
10 oeoonda the following date ahall be displayed on the CRT. 

' B. VERB 06 NOUN 96 flashing 
h. Rl - OOOxx 
O. R2 • xxxxx 

Reoord Rl aad Rl no the Outer Gtanbal CDU drive rate. 

OOrate- Rl » R2^ * 7too. The Outer Otmbal CDU drive rate stedl 

ho 14*9* /see. 

6.2.9.10 Inter VERB 31 late El46. Prees the ENTER pushbutton. The NO ATT lamp oa 
the DOTTs shall extinguish. After approximately 20 second* VERB 21 NOUN 22 
abaU flash oa the CRT. Enter+00100 into 1U49 three time*. Proto the ENTER 
p et b h att oa after each entry. -The NO ATT lamp on the DflKY’e alndl momentarily 
light, than extinguish. After approximately 100 oeoonda VERB 01 NOUN 10 
flashing shall be displayed oa the CRT. Press the ENTER pushbutton. 

Verity Rl - aaxxx* . r,., ; ^ 

Vc.*iV ”'■* » tC'jT?:. 

The MS WARNING Lamp oa the Indieator Control Panel atedl light. 

The MS WARNING and MB CDU FAIL discretes on the CRT shall bo ON. 

6.2.9*21 Enter VERB 91 into K146. Press the ENTER pushbutton. IBS WARNING and 

MS CDU FAIL ahall be OFF. After approximately 20 seconds VERB 21 NOUN 22 
atedl flash on the CRT. Enter +03375 into K148 three times. Press the ENTER 
pushbutton after each entry. The NO ATT lamp oa the DSKY’s shall momentarily 
light, then extinguish. After approximately 100 oeoonda VERB 01 NOUN 10 
flashing ahall be displayed oa the CRT. Press the ENTER pushbutton. 

Er.tcr 00020 into KI48. Press the ENTER p itt % 

Verity Rl - Uxxx. 


The MS WARNING lamp on the Indicator Control Panel shall light. 

The 188 WARNING and MS CDU FAIL discretes oa the CRT shall be ON. 
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6.2.10.4.3 Set the OPTICS MODE switch to MAN. Press the KEY-EEL pushbutton. 

OPTICS TIME TO ZERO TEST 


6 . 2 . 10 . 6 . 


6.2.10.6 


6.2.10.7 


6.2.10.8 


6.2.10.9 


6.2.10.10 


6.2.10.11 


Set up tiie Analog Recorder to monitor the following measurements. 


b. 

e. 

d. 


L 


CO 3140 SXT Shaft Tach Output 
CO 3150 SXT Trunnion Tach Output 
CG 3160 SCT Shaft Tach Output 
CO 3170 SCT Trunnion Tach Output 
CO 3117 SXT Shaft Servo Error in phase 
CO 3118 SXT Trunnion Servo Error in phase 


h. 0-. 



Push the Optics Hand Controller to the right, driving the SXT Shaft ««H| 

R1 on the CRT indicates >180*1* . Push the Optics Hand Controller up, 
driving the SXT Trunnion until R2 on the CRT indicates >75*1* . 

Start tbs Analog Recorders and set the OPTICS ZERO switch on the G&N 
Indicator Control Panel to ZERO. 

Monitor the Analog Recorders until all signals return to null. Stop the Analog 
Reoorders. The elapsed time between the initial and fln*l SXT Shaft and 
Trunnion Tech output null shall be less than 15 seconds. The peak magnitude 
of the SXT Shaft (CG 3140) and Trunnion (CG 3150) Tach Outputs shall be 
-3.3*1.3V rms. The peak magnitude of the SCT Shaft Tach Output 
(CO 3160) shall be >3.3*1.3V rms. The peak magnitude of the SCT Trunnion 
Tach Output (CG 3170) shall be 0.85*0.35V rms. The SXT 8HAFT (CG 3117) 
and TRUNNION (CG 3118) Servo Error h Phase measurements shall each 
have a maximum magnitude of 2 VRMS. 

>' v ; ; ’ ■ - ■.'I'’'"' V ;*■ V _ ’• Jv. •• "j *30 . 

i; 1 . •.*'?*;. • 

Ksoord R1 and R2 on the CRT. The data displayed shall be as follows: 

a. >0.00* >0.02* v -0.03* (Shaft Angle) 

b. R2 ■ >0.000 >0.006* , -0.007* (Trunnion LOS Angle) 

Record the Telesoope Panel Ai«le Counter Indications. The Shaft Angle 
shall be 0.0*0.11 degrees. The Trunnion Angle shall be 0.0*0.22 degrees. 

Set the G/N Power Optics switch on the LEB Lighting Control Panel to OFF. 


FORM M10I-M-I MV. M4 
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6.2.10.12 


6.2.10.13 


6.2.10.14 


6.2.11 
6.2.11.1 


6.2.11.2 


6.2.11.3 


6.2.11.3.1 


OPTIC8 BACKUP MODE TEST 


Insert the Inflight Tool (V36601405) into the Trunnion Tool input and engage drive 
mechanism (button out). -Verify that the trunnion turns by viewing the movement 
through the SCT eyepiece while turning the tool until the TPAC reads +5• • 
Remove the tool from the Trunnion tool input. 


Insert the Inflight Tool (V36601405) into the Shaft Tool input and engage the drive 
mechanism (button out). Verify that the Shaft turns by viewing the movement 
through the SCT eyepiece while turning the tool so that the shaft moves through an| 
angle from 0* to +3* to 0* as indicated on the shaft TPAC. Disengage the shaft 
drive meohanism (button in) and remove the tool. 


Insert the Inflight Tool (V36601405) into the Trunnion Tool input. Verify that the 
Trunnion turns by viewing the movement through the SCT eyepiece while turning 
the tool so that the trunnion moves from +5* to -5* and back to aero as indicated 
on the Trunnion TPAC. Disengage the trunnion drive mechanism (button in) and 
remove the tool. 


OPTICS Coordinate Transformation Control Test. 

Set the G/N POWER-OPTICS switch on the LEB to OPTICS. Verify Power 
Supplies. 

NOTE: Proceed with this test if 6.2.3 Operate Power On Test has been 

completed and system operation has not been interrupted. If system 
operation has been interrupted, perform 6.2.5.2, Turn On 
Procedure, before proceeding. 

INITIALIZATION 


Verify and/or set the following switches on the GAN Indicator Control Panel 
to the position indicated. 


i. OPTIC8 TEL TRUN to 8LAVE to SXT 
b. OPTICS COUPLING to DIRECT 
o. OPTIC8 SPEED to HI 
d. OPTICS MODE to MAN 


EttoM he following into the Restart. 

VERB 16 NOUN 91 ENTR 

Deleted. foUrwlr. • V t-.* ~V. T \*\\i>:KXFG ?' 


sennit', r the n’ 


?. 5 re He 


6.2.11.3.1.1 Deleted. fr’U'vli'.. :■ 


v. 7,>;. r;* 

H K1 * WXV 


fORM Mtll-M-I HBV. I 



I 
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6.2.11.12 


e.:. 


6 . 2 . 

6 . 2 . 

6 . 2 . 


12 

12.1 

12.2 


While sighting on the optical target through the 8CT eyepiece, displace the 
OPTICS CONTROL STICK hilly to the right. Verify that the target image 
appears to move in a straight line horisontally to the right and release the 
OPTICS CONTROL SUCK when the target image reaches the edge of the SCT 
field of view. 


6.2.11.13 


8et the OPTICS COUPLING switch on the GftN Panel to DIRECT. 
Set the OPTICS ZERO switch to ZERO* 


fef Kv.>. 


: t: tfr.% 


-rrro' *" T - r V' 


r ; it 


L" ^..4 • '-\C f 
~><tor tfc« foU L * 




•Vfn.: 0* ;v‘ r T *i, 

■j»Ni7*S f £VT*-' ‘ 


. 4 tmtm tfcP vLv *’ t: tfw* F- ’tm ct:; 


b. 0“7*v:. 

U. X&XXY* TE't wUp'’. vf‘ V- '.* 

.. JXXXX it ui*z r.feereeo if> ti. 11.13.1. 


. I > (fro 




wNCTV. 


o-ios t~ *./U -. 4 c•••’.*:!• ; .. «.»i t*v 
C i 5 TT‘. ■, aw ,p .r! I.n tk ^ 1 1 •*.« 
•r* ’ * v ! : i. r ■ . 


OPTICS FUNCTIONAL TEST 
Deleted. 


Set/verlfy the G/N POWER-OPTIC8 switch on the LEB Lightly Control 
Panel to OPTICS. Verify the followl^ 


a. +28 VDCOPTX OPERATE BUS (CG 1530) is 28.6*3 VDC. Reoord 
the indication on the CRT. 


b. CG 1211 OPTX 28V 800 opfc.1% 0 ph not flashily on CRT. 
o. CG 1212 OPTX 800 cpe 5% -90 ph not flashing on CRT. 


FORM MIM-N-I MOV. M 4 
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SHAFT SLEW RATE - HI SPEED 


6.2.13.6 


6.2.13.7 


6.2.13.8 


6.2.13.9 


Set the OPTICS ZERO switch to ZERO. Wait 15 seoomto. Set the 
OPTICS ZERO switch to OFF. 

NOTE: Read and understand step 6.2.13.7 before proceeding. Do 

not hold Control Stick at right limit for more than 10 seconds 
or exceed a shaft angle of 250 s . 

Record time. Push and hold the Optics Control stick to its tight limit. 
After approximately 7 seconds release the control stick. 

Perform the following calculations: 

From the uplink file tape, the compressed data tape or the PCM tape, 
request a data reduction of the Shaft CDU register (address 36) and 
the TIME 2 and TIME 1 registers (addresses 24 and 25 respectively) 
for the 7 second period during which the rate test was being performed. 

Calculate the rate by dividing the ACDU angle by the elapsed time. 

The Shaft slew rate shall be 19.5*3.9 deg/sec. 

TRUNNION SLEW RATE - MED SPEED 

Set the OPTICS ZERO switch to ZERO. Wait 15 seconds Set the 
OPTIC8 ZERO switch to OFF. Set the OPTICS SPEED switch to MED. 

NOTE: Read and understand 6.2.13.10 before proceeding. 

. Do not hold control stick at upper limit for more than 
20 seconds. 


6.2.13.10 Record time. Push and hold the Optics Control Stick to its upper 
limit- After approximately 12 .seconds release the control stick. 

.2. k.. 1.0 Record the AST THUN MTR Control winding (CG 3156) signal on the CRT 
while slewing the optics. The voltage shall be +9. 26 to 2.00 VRMS. 
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3.3.13.11 


6.3.13.13 


6.3.13.13 


6.3.13.14 


6.3.13.16 


Perform the blowing calculations: 

From the uplink file tape the compressed data tape or the PCM tape request 
a data reduction of the Trunnion CDU registers (address 35) and the TIME 3 
and TIME 1 registers (addresses 24 and 25 respectively) for the 12 second 
period during which the rate test was being performed. 

Calculate the rate by dividing the A CDU angle by the elapsed time. 

The Trunnion slew rate shall be 1.0*0.2 deg/sec. 

SHAFT SLEW RATE - MED SPEED 

Set the OPTICS ZERO switch to ZERO. Walt 15 seconds. Set the OPTIC8 
ZERO switch to OFF. 

NOTE: Read and understand 6.2.13.13 before proceeding. Do not 
hold control stick at right limit for more than 20 seconds. 

Record time. Push and hold the Optics Control Stick to tts right limit. 

After approximately 13 seconds release the control stick. 


Record the 8XT SHAFT MTR Oontrel winding (CG 3145) signal on the 
CRT while slewing the optics. The voltage shall be +0.25 to 2.00 VRMS. 

Perform the following calculations: 

From the uplink file tape the compressed data tape or the PCM tape 
request a data reduction of the CDU register (address 36) and the TIME 2 
and TIME 1 registers (addresses 24 and 25 respectively) for the 12 second 
period during which the rate test was being performed. 

Calculate the rate by dividing the A CDU angle by the elapsed time. 

The Shaft slew rate shall be 2.0*0.4 deg/sec. 

TRUNNION SLEW RATE - LO SPEED 

Set the OPTICS ZERO switch to ZERO. Walt 15 seconds. Set the OPTICS 
ZERO switch to OFF. Set the OPTICS SPEED switch to LO. 

NOTE: Read and understand 6.2.13.16 before proceeding. Do not hold 
control stick at upper limit for more than 30 seconds. 


FORM M«SI-*-a MV. M4 
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6.2. 14 Stabilization Loop Stop Roaponoo Tost. 

9.2.14.1 Proooe d with thta toot If tbo Operate Power On Tost of 9.2.3 has boon performed 
mod system operation has not been Interrupted* If system operation tea been 
Interrupted, perform the Turn On Procedure of 9.2.5.2 before prooeedlng. 

9.2.14.2 Insure that the Carry-on Command Stimuli Unit, Modal 196. C14-200, Is Installed 
nod oonneeted* 

9.2.14.2 Inter VERB 39 Into K148. Press the INTER pushbutton, then the ERROR RESET 
pushbutton. 

9.2.14.4 Inner Gtmbal Response Test. 

9.2.14*4.1 Enter oode 2022000000 la O-START Module 4A1-A3-C159. Press tte XEQ/8EAL 
pushbotton to call up CQ 2117 1QA SERVO ERROR on 4A1-A3-CH1. 

9.2.14.4*2 Enter VERB 41 NOUN 20 Into K149. Press ENTER pushbutton. 

4.2.14.4.3 Enter 400000 Ido K149 three times. Press ENTER after snob entry. Walt 20 


9.2.14.4.4 Enter VERB 49 MOHR 2fl.lntoK14a.'"W*tt 10 ess an la. 

0.2.14*4*2 MotedOOOOO *,try. AV.t „ . 

secon.ua. 

9.2.14.4.9 Enter 0001 Into R164. Verify and unseats to apply 429 VDC ACE ENABLE to tte 
PflAAM. 

4.2.14.4.7 Inter 1000 into R169* Verf^ and entente to enter a DC step Into tte IQ 
stabilisation loop. 

CAUTION: If tte transient caused by tte step Input doss not die out within 
16 seconds, remove tte DtfU OPERATE power by settle tte O/N POWER DIU 
swttoh on tte LEB Ltghtli* Control Penal to OFF* 

9.2.14.4.9 Set up Analog Recorder 4A1-A2 uelag a chart speed of 100 mm/eeo. 

4.2.14.4.9 Inter 0000 Into 4A2-A9-R166; tte top part of switch should be extii«ulshed. 
Ineure that no otter fonetton awttctes on 4A2-A4-R166 are Illuminated. Start 
analog recorder. Press tte XEQ/SEAL pushbutton to remove tte stop input to 
tte IO Stabilisation Loop. The bottom part of switch shall be extinguished. 

9.2.14.4.10 After tte transient has died out, stop tte analog recorder. Record the loop 
responee time by measuring tte time Interval between removing tte stop' 

(Initial disturbance) and the settling of the error signal to a value equal to 
06% of tte original step amplitude, la addition, record tte total number of 
overs hoots. 
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6.2.14.4.10.1 The Inner glabel stabilization loop response time shall be less 
than 0.1 second. 


6.2.14.5 

6.2.14.5.1 

6.2.14.5.2 

6.2.14.5.3 

6.2.14.5.4 

6.2.14.5.5 

6.2.14.5.6 

6.2.14.5.7 


6.2.14.5.8 

6.2.14.5.9 


6.2.14.5.10 


6.2.14.5.10.1 


The maximum number of overshoots on the IGA Servo Error signals 
shall be three. 

Middle Global Response Test. 

Enter code 2020000000 Into C-START MDDUU3 4A1-A5-C156. Press the 
XBQ/SEAL pushbutton to call up 0G 2147 MGA SERVO ERROR on 4A1-A3-CH1. 

Alter VERB 4l HOUR 20* Into Kl48. Press ENTER. 

Alter 4 00000 into Kl48 three tines. Press ENTER after each entry. 
Walt 3b seconds. 


Alter VERB 4D NOUN 3* Into Klen. WattlO seconds. 



Enter 0100 Into 4A2-A6-R155- Ihe top part of svltch shall be 
illuminated. Insure that no other function switches on 4A2-A6-R155 
are illuminated. 


Press XBQ/SEAL pushbutton on 4A2-A6-R155 to enter a DC step into 
the MG Stabilization Loop. 

CAUTION: If the transient caused by the step Input does not die 
vithin 15 seconds, remove the IMG OPERATE power by setting the G/N 
POWER DAJ switch on the LEB Lighting Control Panel to 017. 

Set up Analog Recorder 4A1-A3 using a chart speed of 100 raa/sec. 

Alter 0000 into 4A2-A6-R155. The top part of the switch shall be 
extinguished. Insure that no other function switches on 4A2-A6-R155 
are illuminated. Start analog recorder. Press XEQ/SEAL pushbutton 
to remove the step input to the MG stabilization loop. 

After the transients have died out, stop the analog recorder. 

Record the loop response time by measuring the time Interval . 
between removing the step (initial disturbance) and the settling 
of the error signal to a value equal to ±5it of the original step 
amplitude. In addition, record the total number of overshoots. 

The middle global stabilization loop response time shall be less 
than 0.1 second. 


6.2.14.5.10.2 Ihe maximum number of overshoots on the MGA Servo Error signals 
shall be three. 
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6.2.14.6 

6.2.14.6.1 

6.2.14.6.2 

6.2.14.6.3 

6.2.14.6.4 

6.2.14.6.5 

6.2.14.6.6 

6.2-14.6.7 

6.2.14.6.8 

6.2.14.6.9 

6.2.14.6.10 

6.2.14.6.10.1 

6.2.14.6.10.2 

6.2.14.7 

6.2.14.7.1 


Outer 0label Response Test. 

Biter code 2026000000 In C-START Module 4A1-A5-C156. Press 
JCBQ/SEAL Pushbutton to call up 0G 2177 0GA SIRV0 ERROR on 
4Al-A3-CHI. 

Enter VTOB 4l HOUR 20 Into Kl48. Press ENTER. 

Biter 400000 into K148 three tines, press EHTTO after each entry. 
Wait 30 seconds. 

Biter VERB 40 190UW20 iato R148. Wm lOReconds.. 

Deleted*- X*i.'* V- M46 times. xVuee ENTER after each entry. 

V»’ j seconds. 

Biter 0010'into 4A2-A6-R155. The top half of the switch shall be 
illuminated. Insure that no other function switches on 4A2-A6-R155 
are illuminated. 

Press XBQ/SEAL pushbutton on 4A2-A6-R155 to enter a DC step into 
..the 00 Stabilization Loops. 

HOTEs If the transient caused by the step input does not die out 
within 15 seconds, ream the IMU OPERATE power by setting the G/H 
POWER IMJ switch on the LEB Lighting Control panel to OFF. 

Set up Analog Recorder 4A1-A3 using a chart speed of 100 wm/mmo. 

Biter 0000 into 4A2-A6-R155- The top half of the switch shall be 
extinguished. Insure that no other function switches on 4A2-A6-155 
are illuminated. Start analog recorder. Press the XEQ/SEAL 
pushbutton to ream the step input to the 00 Stabilisation Loop- 

After the transients hare died out, stop the analog recorder. Record 
the loop response time by measuring the tiae interval between 
removing the step (initial disturbance) and the settling of the 
error signal to a value equal to ±5% of the original step a^illtuda. 
In addition, record the total number of overshoots. 

The outer glabel stabilization loop response time shall be less 
than 0.1 second. 

The aaxiaua number of overshoots on the OGA Servo Error si g nal s 

shall be ftve. 

Biter VERB 40 HOUR 20 into 1048. Press the ENTER pushbutton. 

Biter VERB 4l HOUR 20 into Kl48. Press the ENTER pushbutton. 


FORM M 111 —H—I M». Ml 
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In approximately 160 seconds, VERB 06 NOUN 98 shall flash. Read and 
record from CRT DSKY Row 1 (+Z IRIG Scale Factor error in parts per 
million. Position-00003). 

Repeat steps 6.2.15.8 through 6.2.15.19 twice to obtain second and third 
set of data. 

Terminate this test by entering in K-148: VERB 34 ENTER 

The average of the three readings of Scale Factor Error for the 6 positions 
shall be 0*1750 PPM. 

After completion of all test numbers, stop the analog recorders. 

Enter VERB 40 NOUN 20, ENTER into K148. 

Sinter the following into K148: 

a. VERB 41 NOUN 20, ENTER 

b. -M10000, ENTER 

c. 400000, ENTER 

d. 400000, ENTER 

IMU Performance Test 

Proceed with this test if the Operate Power On Test of 6.2.3 or the Turn On 
Procedure of 6.2.5.2 has been completed and system operation has not been 
Interrupted. If the system operation has been interrupted, perform Turn 
On Procedure of 6.2.5.2 before proceeding with this test. 

Deleted. NOUN v> into Kl1 f >. Press the "ENTER n -isubvitton. Enter 

• mmm Prsrs tne ENTER Hecoru R3 - AAA.*A «u*i 

tile ui d;ty. 


6.2.16.3 


Deleted# dlji XI NOUN Oii into K14d. Press the ENTER pushbutton. E'ltor 
V**‘w into K148. Press ENTER. Enter AAaAA into Kl4h'. Pres^ 


Deleted. U i 00 'NOUN ?? into K348. Pred* ENTER. ^ 

KiT*. Press EX4TER. Record III - BEill'ij. 

Deleted^ the ipNo wi: • • alerE: sic : 

a - N_ r. ] J. , cccc.c {h.;:s. in hi-.;:, ore,.,; sctier cMa/ 


b. 23.3-CCC. 


ODUDD Rrs. 


c. Add LTM1DD to time of day recorded in atsp i. 


FORM MISI-M-I MV. M 4 
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6.2.16.7.16 In approximately 17 minutes VERB 06 NOUN 98 shall flash. From the 
CRT D6KY display, record R2 (+NBDZ) position +00002. 

6.2.16.7.17 On K-148 enter the following sequence: 

VERB 32 ENTR . 

6.2.16.7.18 In approximately 90 secs. VERB 06 NOUN 98 shall flash. From the CRT, 
record Rl and R2 (-X PIPAG) Position +00002. 

6.2.16.7.19 Deleted. -etipir the £o!lowi"T sequence: 


V “-RP ?1 

.sOb>: oi 

I'.NTR 




" Tl ii f 

VIiflB 21 

N’OUa 01 

LMK 

ENT a 

■iMit 


c.\ i 'd 

(k‘020 

•» ->i'* . ' U 0 


c "\ TU 

i.Nrti 


6.2.16.7.20 In approximately 67 minutes, VERB 06 NOUN 98 shall Rash. From the 
CRT DSKY display, record R2 (-NBDX + ADIAX) Pos. +00002. Record 
CRT CDU gtmbal angle indications and time. 

6.2.16.7.21 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.7.22 (hi CRT, DSKY display, verify Rl * +00900, R2 - +00000, and R3 « +00003. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 . ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00003 ENTR (Test Position Entry) 

6.2.16.7.23 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.24 In approximately 17 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2 (-NBDX) Position +00003. 

6.2.16.7.25 On K-148 enter the following sequence: 

VERB 33 ENTR 


POEM Mltl-N-I MV. *-*4 



ND1002348E M . 


NORTH AMERICAN AVIATION. INC. 
STACK and INFORMATION STSTKMS DIVISION 
*1214 LAK (WOOD ILVO . OOWNCV. CALIFORNIA 

COOC IOEMT. MO. 039S9 
I tEVISIOM LETTEK 


6.2.16.7.26 In approximately 90 aeca. VERB 06 NOUN 98 shall flash. From the CRT 
DSKY display, record Rl and R2 (+Z PIPAG) Position >00003. 

6.2.16.7.27 On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.7.28 On the CRT, DSKY display verify Rl - >00900, R2 - 00000, and R3 - >00004. 

If values for Rl. R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

>00900 ENTR (Test Time in Second) 

>00000 ENTR (Tost Index Number) 

>00004 ENTR (Test Position Entry) 

6.2.16.7.29 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.7.30 In approximately 17 minutes, VERB 06 NOUN 98 shall flash. From the CRT 
DSKY display, record R£ (>NBDY > ADSRAY) Position >00004. 

6.2.16.7.31 On K-148 snter the following sequence: 

VERB 33 ENTR 

6.2.16.7.32 In approximately 90 secs, VERB 06 NOUN 98 shall flash. From the CRT 
DSKY display, record Rl and R2 (-Z PIPAG) Position >00004. 

6.2.16.7.33 Deleted* •.tfci the foU<<*iqg 

TfOiLN 01 J’.' i'K 

0!U-?S * 

BO 32 0 N'T lit 

'VERB 21 ' (M KM'i, 

001T r-sth 

???57 S,\VH 

6.2.16.7.34 In approximately 67 minutes VERB 06 NOUN 98 shall flash. From the CRT 
DSKY display record R2 (>NBDZ > ADIAZ) Position >00004. Record CRT 
CDU gimbal angle indications and time. 


MM MtSI-M-1 M«V. •*•4 
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6.2.16.7.45 On K-148 enter the following sequence; 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.7.46 On the CRT D8KY display, verify Rl - 400900. R2 - 400000 and R3 - 400007. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2, and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

400900 ENTR (Test Time in Seconds) 

4OO000 ENTR (Test Index Number) 

400007 ENTR (Test Position Entry) 

6.2.16.7.47 On K-148 enter the following sequence: 


6.2.16.7.48 


VERB 33 ENTR 

In approximately 17 minutes VERB 06 NOUN 98 shall flash. Prom the CRT 
DSKY display, record R2 (4.707 ADSRAX-NBDX) Position 400007. 


6.2.16.7.49 (hi K-148 enter the following sequence: 


VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 


6.2.16.7.50 On the CRT DSKY display, verify Rl ■ 400900, R2 « 400000, and R3 « 400008. 

6.2.16.7.51 On K-148 enter the following sequence; 


6.2.16.7.52 


VERB 33 ENTR 

In approximately 17 minutes VERB 06 NOUN 98 shall flash. From the CRT 
DSKY display, record R2 £.707 (NBDZ 4 NBDY) ♦j 0.J(ADIAZ - ADIAY) 
40.5 (ADSRAY 4 ADSRAZJ . Position 400008. 


6.2.16.7.53 On K-148 enter the following: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.7.54 On the CRT DSKY display, verify Rl - 400900, R2 - 400000. and R3 * 400009. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values for 
Rl, R2 and R3 are incorrect, enter the following sequence Into K-148: 

VERB 25 ENTR 

400900 ENTR (Test Time in Seconds) 

400000 ENTR (Test Index Number) 

_ 4Q00Q9 ENTR (Test Position Entry) _ 
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6.2.16.10.5 Compute the PIPA Scale Factor error In part* per Billion fron the 
value* recorded in 6.2.16.10,1 and record in Table X^. 

a _ ‘tlissaU-_ -1.000000-1 6 

a. PIPA S.F. Error - l+pfPAG - (*7IPA0) .1 10 

b. I PIPA 8.P. Error . ^ -1.000000 _ j 1Q 6 

o. T PIE* S.F. Error - -1.000000 J 

d. Z PIPA S.P. Error - f -1.000000 j 1Q 6 

The PIPA S.F. Error shall not exceed ±2000 PPM 


TABU XXH Local Gravity value* 
Location Local Gravity (ca/scc** ) 



HAA 

M3C ! 

KSC 

979.56 

979.29 

979.2b 

Confute the PIPA Bias in cb/s*c^ fron the values recorded in 6.2.16.10.1 
and record ip Table X^. 

a. 

PIPA Bias - +PIPAG + (-PIPAG) 


b. 

X PIPA Bias - line 2 ♦ line k 
-5-— 


c. 

I PIPA Bias • : °6? 


d. 

2 

Z PIPA Bias - line 7 + line 9 

* 


2 

The PIPA Bias shall not exceed ±2.26 cm/—G^. 

6.2.16.10.7 Calculate MBD, ADSRA, and ADIA from the values recorded in 6.2.16.10.1 
and record in Table X^. 

a. JIBDX - - (line 6) • 

IfBDX - - (line 1 - 
NBDZ - line 3 - 

HBD shall not exceed ± 13 aeru. 
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6.2.17 SKT-NB-Fine Alignment Test 

9.2.17.1 Deleted. MM:'.*: Vcto-o ptf-e 


9.2.17.2 


9.2.17.3 


9.2.17.4 


9.2.17.5 


9.2.17.9 


The G4N shall have had OPERATE power applied for a minimum of 1 hour. 

Set the G/N POWER-OPTICS switch to OPTICS. Verify that >28 \ 

OPTICS OPERATE BU8 (CO 1530) is >28.0*3.0 VDC Verify that 
OPTX 28V 800 cps 1% 0* ph (CG 1211) and OPTX 28V 800 cps 5% - 
(CG 1212) are not flashing on the CRT. 

Deleted;'H R 01 NOFW into K-148. Press the ENTLR pi'jitouttonf; 

dufcir 00003 into K-148. Piost. the ANVAR puthbuttoa. Record R1 - a,-AAA. 

U the recorded value is within mxsy of the s>ts of limits given to tzu/ Si 
proceed with tK; test. It the recorded veto. i- NO T vifchin am of the sets 
of If a.its wait SO ^iuu*ei> and than repeat chto step. 


TABLE i 


Mir. VALUE 


MAM V 

0%0C 

AAA A A 

0«»2-*2 

v-DOO 

AAAAA 

M'L'42 

10030 

AAA>.A 

13242 

.1*000 

^ AAAAA 

17242 

20000. 

AAA .A 

<23242. 

24ut)0 

AAAAA 

27242 

uOOUJ 

AAAAA 

32242- 

34000 

AAAAA . 

37242 


On die G5N Indicator Control Panel set die following switches to the position 
indicated. ’ 

a. OPTICS TEL TRUN to SLAVE to 8XT . 

b. OPTICS OOUPLIKGto DIRECT 

9: OPTKJS SPEED to LO ' ‘ ' 1 

d. OPTICS MODE to WAN 
- e. OPTICS ZERO to ZERO 

Dsletedr; .. iiw. 1*1^ tot*. Df'.V: 



FORM MIM-M-I RIV. M4 
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PASS 


6.2.18.5 To change the launch azimuth perform the following: 


8.2.18.6 


6.2.18.7 


a. VERB 78, ENTER 

b. R1 displays present launch azimuth * 
o. To change launch azimuth enter 

VERB 21, ENTER 

4XXX.XX ENTER (New launch azimuth! 

^TS: T Jss!ng Uw beginning of i'-rosr. 02 as t ;> , fcntt 1 *! start i?me, 
r«?cord CFCJX, CPUY. ami ODtJZ «m»rv 13 ruinutos for 
,i»in aiK^ every 5 irtautes for the next so minutes. * 

WbBB FROG dlaptay ctamges tb 82re«>rdttirtem6 T 0 i otLcrve ne ^ 

I’i-:* »Gnu-»M dirSi^y chaur/v ic 0* HxttiV appruaunritely i?P .seconds. A^proxi— 
* ate hr « viruses Inter :»hsie* ve the 'P'rtf >CK AM display cl-anfo to 05% 

fo r>a rto§rr tima ns T. 

o 


Gyro Compassing Stability 


6.2.18.7.1 120 minutes after T Q record the Outer, Inner and Middle CDU Gimbal 

' angles from the CRT. 


6.2.18.7.2 Repeat abore step every 5 minutes for the next 120 minutes. 


6.2.18.7.9 The peak to peak spread of the outer gimbal angle shall not exceed 0.12* . 

6.2.18.7.4 The peak to peak spread of the Inner and Middle gimbal aiglN shall not 

exceed 0.06* . 


6.2.18.8 Gyro Compassing Aoouracy 

6.2.18.8.1 After 240 minutes from T 0 set tbs OPTIC8 ZERO switch on the G6N 
Indicator to ZERO. 

6.2.18.8.2 Deleted*: folUrvin*., into tut. DEFY: 


VERT* 21 

NQUN 03 


*02533 


rvrEi. 

txxx.xx 

A-000. 01 





02354 


LUT*"* 

■H’O. 000 


EJ. TER (Taricet X.- . 1 EL) 



EN TKR 

02555 


:• ENTER 


+0! 3. n 

RFTEP garget >To. 2 aE) 



FNTEK 

C255 ? j 


ENTER 

+00.000 


"ENTER (Target No. 2 EL) 


FORM MISI-M-a MV. 
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NOTE: Read the following 10 steps before proceeding. These are time 
critical steps and must be performed as rapidly as possible 

Enter VERB 65. ENTER into D8KY. 

Observe the PROGRAM display on the D6KY change to 03. 

When VERB 09 NOUN 41 flashed on the DSKY, Insure that R1 and R2. 
display Target 1 azimuth and elevation. 

a. R1 • +XXX.XX (Target 1 azimuth) 

b. R2 • +XX. XXX (Target 1 elevation) 

C. R3 - 00001 

Verify the data appearing in R1 and R2 and if correct, proceed. If not 
correct, perform the following sequence: 

a. VERB 24. ENTER 

b. +XXX.XX, ENTER (Target 1 azimuth) 

c. eXX.XXX, ENTER (Target 1 elevation) 

After the correct readings for R1 and R2 are verified, enter VERB 33, 
ENTER into the DSKY. 

When VERB 06 NOUN 41 flashes on the DSKY, insure that R1 and R2 
display Target 2 azimuth and elevation. 

a. R1 - XXX. XX (Target 2 azimuth) 

b. R2 - XX. XXX (Target 2 elevation) 

c. R3 - 00002 

Verify the data appearing in R1 and R2 and if correct, perform the 
following sequence: 

a. VERB 24, ENTER 

b. +XXX.XX, ENTER (Target 2 azimuth) 

c. AXX. XXX, ENTER (Target 2 elevation) 

After the correct readings for R1 and R2 are verified enter VERB 33, 
ENTER into the DSKY. 


Using the Optics Hand Controller, align the SXT St LOS to Target 1 and 
press MARK pushbutton. If satisfied that the MARK was good, press the 
ENTER push button. If not satisfied with MARK, press the MARK REJECT 
pushbutton and repeat this step. 





ND1002348I Hi 


NORTH AMERICAN AVIATION. INC. 

■PACK and INFORMATION SYOTBM8 DIVISION 
1«»14 LAKtWOOO IIVO . OOWNIV. CAUPORNU 


COOK IOEMT. MO. 0999 

MUMSER 

REVISION LETTER 



nun r~r~ 

PAGE 


8.2.9.24.17 

6.2.9.24.18 

8.2.9.24.19 

Chang* 7 

6.2.19 

Chang* 8 

6.2.16 

6.2.16.1 
6.2.16.2 


6.2.16.3 


When the tape reader etope read and record the fractional Trunnion Optics 
CDU Drive Rate display on the CRT DSKY Row 1 (.XXXXX deg/sec). 

The Trunnion Optics CDU Drive Rate (Trunnion Rate - R1 (whole). R1 
(fractional) deg/sec) shall be 1.83*0.5 deg/sec. Wait SO sec before 
proceeding. 

IT optics testing will not continue, set the G/N POWER OPTIC8 switch on 
the LEB Lighting Control Panel to OFF. 

The following procedure replaces paragraph 6.2.15 when COLOSSUS 
flight ropes are installed in the S/C. 

1RIG Scale Factor Test. 

Test will be run with E-Memory program. Program to be put on 
K-START tape. Procedure to be supplied when available. 

The following procedar* replaces paragraph 6.2.16 when COLOSSUS 
flight ropes are installed in the 8/C. 

IMU Performance test. A reference data sheet is provided at the end df 
this section to aid ia data reduction. 


Deleted* 
Deleted* , 


V "kl 

$v; 




w'ogs nt 

0* X 1 !jj; ; !'■*;- *: &'VA.\A B.v.o the i2ar»« o* - 

Deleted*- v.sv th' r JLc-A-Jna: 
r :'-zi nock oi i?r. T r* 

j .’NT* 

A <\ ' -42NTH 

hsocKiz. fk ;." 7 

A! It • t'.N VA 

• .i c"T how % ia.'tc.i* m> 




FORM M1W-N-I MV. M4 
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I I I I I TT~ 

PACE 


6.2.16.4 


6.2.16.6 


6.2.16.6 


Drifttedt tb.s follciwinr calet^atteTts: - 

&. TT V*'.?' \ >. , > 

--■‘CCCC.C (Centroid. fkef*) r*f Ulyh erdnr scalar 

. b.. -CCCC.C * BDIT-.D tors. 

<5. ITT’D. D ♦ present tfcrs of day * tlm«. cf daj at'^'Vfllffefeb ordrr scalar 
register wiU ove il'»w. 


Detetfldw . -:f'Hay Is vW h 12 i»:!r tep of rhat e-uo-ilatter in 6. 3.16.4. c 7.*V.n 

atvmt JEo o' fc: :bll<n in« /•a/*agra t :/fci*, nit andl Shat tbe 

crlouiPt^r. in 2.10.4. o pruned . \t. ^rocyti.. 

a. 0.2.1 , 4 .8. 
fc.’ r ; .y.fj 
e. 6.2.12.13..; - 
<1 6.,.. 3/. ■ 

e. o.2. :\i?. i 

f. 6 <-M. JL«*. it*. K* 

Delated 1 


6.2.16.7 E-Memory Load* 

6.2.16.7.1 Start tape reader. 


6.2.16.7.2 When tape reader etope enter the following on K-148» 

VERB 06 NOUN 01 ENTR 
XXXXX ENTR 


6.2.16.7.3 


6.2.16.8 
6*2*16*6.1 
6.2.16.8.2 

6*2*16*6*2 


NOTE: XXXXX Is the third lent location of the E-Memory Program 
load. (To be apeclfled when available). 

Verify CRT D8KY display the following: 

Row 1 . 00033 

Row 2 06000 

Row3 00000 

Position 1 Stable Member Matrix Load. 

Startttpe reader. * ^Ur Vatrix 

When tape reader stops enter the following on K-148: 

VERB 92 ' ENTR 

Obeenre VERB 21 NOUN 61 flashing. r On K-148 enter the followii*: 


tXXX. XX ENTR (Correct navigation base azimuth A0.50 deg.) 
4*28.516 ENTR (Correct test site latitude.) 

Verify values in R1 and R2 are correct. 
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Insert the Inflight Tool (V36601405) into the Shaft Tool Input 
and engage the drive mechanism (button out). Verify that the 
Shaft turns by viewing the movement through the SCT eyepiece 
while turning the tool so that the shaft moves through an 
angle from 0* to +3* to -3* to 9* as indicated on the shaft 


TPAC. Disengage the shaft drive mechanism (button in) and 
remove the tool. 


0.2.10.14 Insert the Inflight Tool (V36601405) into the Trunnion Tool input 
Verify that the Trunnion turns by viewing the movement through 
the SCT eyepiece while turning the tool so that the trunnion 
moves from +5* to -5* and back to zero as indicated on the 
Trunnion TPAC. Disengage the trunnion drive mechanism 
(button in) and remove the tool. 


6 . 2.11 OPTICS Coordinate Transformation Control Test. 

6.2.11.1 Set the G/N POWER-OPTIC8 switch on the LEB to OPTICS. 

Verify Power Supplies. 


NOTE: Proceed with this test if 6.2.3 Operate Power On That 
has been completed and system operation has not been 
■ interrupted. I system operetta has been interrupted, 
perform 6.2.5.2, Turn On Procedure, before 
• proceeding. 


INITIALIZATION 

6.2.11.2 Verify and/or set the following switches on the GIN Indicator 

- Control Panel to the position tndlcaoed. 

a. TELESCOPE TRUNNION to SLAVE to 8KT 

b. CONTROLLER COUPLING to DIRECT 
G. CONTROLLER SPEED to HI ,r p r , 

-OPTICS MODE to MAN w .j 

6,2.11,* fcntertbe following tnto the Restart: ^ r * 1 TT ,r ? r T J t • 

T ; rv.c 

VWIR1R NEHINfSr ENTR * - .4. 

*<* *.,** 4 ,«.iVm 4 i>.^ 

6.2.11.4 Bet theOPTICS MODE switch on the GAN Panel to ZERCfc 

WMt lMooendeu Rotam the OPTICS MODS switch toliANi, ' 

* ' - * t -''* t * ****-- - ~ • * *;_„*• \jl >. ■ <> * <Ci % 

S^Sill .6 Setup the analog recorder* to monitor the tottowb* " 
measurements? — *-1 *&&&**' t - j ... rh«ri&^4. 

- '"Mr ***! ^ ' 4 T.Re eC 4 .,. %swHmv • *-..>* V.;r,s ■ 

- to *CQ S17»8OTTn*4<* lMkam«ter «M|mI > k " 

-■->MReuice .V. * f v c*s *;»,-■ ,,,,, 

4M0BLVED MODMHA8ING AND IMAGE RATE TEST : 

. ,«wc. «■*-. W**. it® . .7 v,T t . .•* - joe w 

•*• ^*.*r . t .**• ** ", *■.' ; 


5 . 
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6.2.11.6 Using the OPTICS CONTROL STICK, drive the Optics until 
R1 - +225.00 and R2 - +10.000 on the CRT and the JDSKY's. 

6.2.11.7 Set the CONTROLLER COUPLING switch on the GtN Panel 
to RSLV and the CONTROLLER SPEED switch to MED. 

6.2.11.8 Position the movable optics target such that it is centered 
on the SCT reticle pattern. 


6.2.11.9 Record time.. Quickly displace the OPTICS CONTROL 8TICK 
65*10 degrees in the upper right hand quadrant while sighting 
on the option target through the SCT eyepiece. The target 
shall appear to move in the upper right field of view of the 
SCT at 45*10 degrees. When target leaves the SCT upper 
right field of view press MARK pushbutton. The PROG alarm 
light shall light. 


6.2.11.10 From the uplink file-tape, the compressed data tape, or the 
PCM tape request a data reduction of the shaft CDU register 
(address 36) and the TIME 2 and TIME L registers (addresses 
24 and 25, respectively) and the PROG alarm discrete for 
the period during which the OPTICS CONTROL STICK was 
being displaced above. The shaft CDU angle shall be 
225*10.00 degrees it the time the PROG alarm occurred. 

The elapsed time from time of OPTICS CONTROL STICK 
displacement to the time the PROG alarm discrete is obtained 
shall be 19 to 32 seconds. 


CSC AMPLIFIER SHAFT AND TRUNNION DRIVE TEST 

6.2.11.11 Set the CONTROLLER COUPLING switch to DIRECT. Again 
using the OPTICS CONTROL STICK, drive the Optics until 
R1 ■ +225.00 and R2 - +10.000. Set the CONTROLLER 
COUPLING switch to RSLV. 

6.2.11.12 While sighting on the optical target through the SCT eyepiece, 
displace the OPTICS CONTROL STICK fully to the right. 

Verify that the target image appears to move In a straight 

line horizontally to the right and release the OPTICS CONTROL 
STICK when the target image reaches the edge of the SCT field 
of view. 


6.2.11.13 


Set the CONTROLLER COUPLING switch on the GAN Panel to 
DIRECT. 8et the OPTICS MODE switch to ZERO. After 15 
seconds, return the switch to MAN. 












ND1002348E 164 


NORTH AMERICAN AVIATION. INC. 

WACIaad INfORMATION lYOTItM DIVISION 
11114 LAKCWOOO 1LVO . OOWNIV, CALIfONNU 

COOS tOtHT. MO. 0699 



Change 14 feepiaoe section 6.2.12 with the following: 

6.2.12 OPTICS FUNCTIONAL TE8T 

6.2.12.1 Deleted. 

6.2.12.2 Set/verlfy the O/M POWER-OPTICS switch on the LEB 
Lighting Control Panel to OPTICS. Verify the follow!:*: 

a. 4-26 VDCOPTX OPERATE BU8 (CG 1630) la 28.8*6 VDC. 
Record the Indication on the CRT. 

b. CO 1211 OPTX 28V 800 ope 1% 0 ph not flashing on CRT. 
o. CO 1212 OPTX 800 ope 6% -90 ph not flashing on CRT. 
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6.2.13.10 


Set the OPTICS MODE switch to ZERO. Wait 16 seconds. Set the 
OPTICS MODE switch to MAN. Set the OPTICS CONTROLLER 
SPEED switch to MED. 

NOTE: Read and understand 6.2.13.10 before proceeding. Do not 
hold control stick at upper limit for more than 20 seconds. 

Record time. Push and hold the Optics Control Stick to its upper 
limit. After approximately 12 seconds release the control stick. 


Record the 80CT TRUN MTR Oednl winding (CG 3155) signal on 
the CRT while slewing the optics. The voltage stell be +0.25 to 
2.00 VRMS. 


6.2.13.11 Perform the following calculations: 

From the uplink file tape the compressed data tape or the PCM 
tape request a data reduction of the Trunnion CDU registers 
(address 35) and the TIME 2 and TIME 1 registers (addresses 24 
and 25 respectively) for the 12 second perlod during which the rate 
test was being performed. 

Calculate the rate by dividing the A CDU angle fay the elapsed time. 
The Trunnion slew rate shall be 1.0*0.2 deg/sec. 

8HAFT SLEW RATE - MED SPEED 


6.2.13.12 


Set the OPTICS MODE switch to ZERO. Wait 15 seconds. Set 
OPTICS MODE switch to MAN. 


NOTE: Read and understand 6.2.13.13 before prooeeding. Do 
not hold control stick at the right limit for more than 20 
seconds. 

6.2.13.13 Record time. Push and hold the Optics Control Stick to its right 
limit. After approximately 12 seconds release the control stick. 


Record the 6KT SHAFT MTR C owfcrb l winding (CG 3145) signal on 
the CRT while slewing the optics. The voltage shall be +0.25 to 
2.00 VRMS. 


Perform the following calculations: 

From the uplink file tape,the compressed data tape,or the PCM tape, 
request a data reduction of the CDU register (address 26) and the 
TIME 2 and TIME 1 registers (addresses 24 and 2& respectively) 
for the 12 second period during which the rate test was being per¬ 
formed. 4 
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Calculate the rate by dividing the A CDU ai«le fay the elapsed time. 
The Shaft slew rate shall be 2.060.4 deg/sec. 

TRUNNION SLEW RATE - LO SPEED 

Set the OPTICS MODE switch to ZERO. Watt 15 seconds. Set the 
OPTIC8 MODE switch to MAN. Ser the CONTROLLER SPEED 
switch to LO. 

During the Trunnion Slew Rate Test monitor and verify the 
following signals: 

Signal Requirement 

a. TRUNNION CDU FINE ERROR (CO 3001), FQ *.07 VRMS MAX' 

NOTE: Read and understand 0.2.13.16 before proceeding. Do 
not hold control stick at upper limit for more th*s 20 
seconds. 

Record time. Push and hold the Optics Control Stick to tts upper 
limit. After approximately 12 seconds release the control stick. 

Perform the following calculations: 

FTom the uplink file tape the compressed data tape or the PCM 
tape request a data reduction of the Trunnion CDU register (address 
36) and the TIME 2 and TIME 1 registers (addresses 24 and 26 
respectively) for the 12 second period during which the slew rate 
test was being performed. 

Calculate the rate by dividing the ACDU angle by the elapsed time. 
The Trunnion Slew Rate shall be 0.10*0.02 deg/sec. 

SHAFT SLEW RATE - LO SPEED 

Set the OPTICS MODE switch to ZERO. Walt 15 seconds. Set fh* 
OPTICS MODE switch to MAN. 

During the Shaft Slew Rate test monitor and verify the following 
signal: 

Signal Requirement 

a. SHAFT CDU FINE ERROR (CG 3021) FQ *.07 VRMS MAX 


NOTE: Read and understand 6.2.13.10 before proceeding. Do not 
hold control stick at right limit for more than 20 seconds. 
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6. t.13.19 Record time. Push and hold the Optics Control stick to Its right 

i limit. After approximately 12 seconds release the control stick. 

9.2.13.20 Perform the following calculations: 

From the uplink file tape the compressed data tape or the PCM tape 
tequest a data reduction of the CDU register (address 35) and the 
TIME 2 and TIME 1 registers (addresses 24 and 25 respectively) 
for the 12 second period during which the slew rate test was being 
performed. 

Calculate the rate by dividing the A CDU angle by the elapsed time. 
The Shaft Slew Rate shall be 0.20*0.04 deg/sec. 

OPTIC8 HAND CONTROLLER DRIFT RATE CHECK - LO SPEED 

6.2.13.21 Set the OPTICS MODE switch to zero. Wait 15 seconds. Set the 
OPTICS MODE switch to MAN. Record time. Walt 60 seconds. 

6.2.13.22 Perform the following calculations: 

From the uplink file tape the compressed data tape or the PCM 
tape request a data reduction of the Trunnion and Shaft CDU register 
(addressel 35 and 36 respectively) and the TIME 2 and TIME 1 
registers (addresses 24 and 25 respectively) for the 60 second 
period during which the drift rate test was beli« performed. 

Calculate the drift rates by dlvtdli* the A CDU ai*le by the elapsed 
time. 

The Trunnion drift rate shall be less than .0167 deg/sec. 

The Shaft drift rate shall be less than .0333 deg/eee. 

6.2.13.23 If OPTICS testing will not continue, set the G/N Power-Opttoe 
switch on the LEB Lightly Control Panel to OFF. 

Change 16 Replace Paragraph 6.2.17.5 with the followii«: 

6.2.17.5 On the GAN Indicator Control Panel set the followU^ switches to 

the position Indicated. 

a. TELESCOPE TRUNNION to SLAVE to 8XT 

b. CONTROLLER COUPLING to DIRECT 
C, CONTROLLER SPEED to LO 

d. OPTICS MODE to ZERO. 


FORM MIM-N-I 









Change 17 Replace paragraph 6.2.17.20 with the following: 

6.2.17.20 Set the OPTICS MODE switch to ZERO. After 15 seconds return 
the switch to MAN. Enter VERB 33, ENTER Into the DSKY. 

Change 18 Replace paragraphs 6.2.18.8.11, 6.2.18.8.12 and 6.2.18.8.14 with the following: 

6.2.18.8.11 Set the CONTROLLER SPEED switch to HI. Using the Optics Hand 
Controller, drive the SXT St LOS to the approximate position of 

Target 2. 

6.2.18.8.12 Set the CONTROLLER SPEED switch to LO. Using the Optics 
Hand Controller, align the SXT St LOS to Target 2 and press the 
MARK pushbutton. If satisfied that the MARK was good, press the 
ENTER pushbutton. If not satisfied, press the MARK REJECT 
pushbutton and repeat this step. 

6.2.18.8.14 Enter VERB 34, ENTER Into the DSKY. Observe the PROGRAM 
display* Change to 02. Set the Optics Mode Switch on the G8N Indi¬ 
cator Control Panel to ZERO. 

Change 19 Replace paragraphs 6.2.20.3.2, 6.2.20.3.22, and 6.2.20.3.29 and replaoe with 
the following: 

6.2.20.3.2 Set the OPTIC8 MODE selector on the Indicator Control panel to 

man. 

6.2.20.3.22 Set the OPTIC8 CONTROLLER SPEED switch on the Indicator 
Control Panel to HI. 

6.2*20.3.29 Set the OPTICS MODE Switch on the Indicator Control panel to 
ZERO for 30 seconds then return to MAN. 


fOHM MIM-N-I M*. 
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1. INTRODUCTION 

1.1 The individual Spacecraft (SC) inatalled Guidance and Navigation (GWf) 
System to be checked out per this process specification shall consist 
of one of each of the following major assemblies: The applicable part 
numbers shall be determined by drawing No. 201 U 999 . 

1 - Optical Ifalt Assembly 

1 - Navigation Base Assembly, Block II 

1 - Inertial Measurement Unit (IMU) A PI PA Elect. Assy. 

1 - Power and Servo Assembly (PSA) 

1 - Apollo Guidance Computer Group 
1 - GAN Interconnect Harness Assembly 
1 • Signal Conditioner Assembly 
1 - Display and Control Group ( D A C) 

1 - Coaling Data Utait 

1.2 The GArf System herein shall be identified as a Block II system. The 
computer contains the progran flight ropes in the core rope memory. The 
teat requirements herein are baaed on SuncHak Ha?. 282. 

2. SCOPE 


2.1 

2.2 


This specification outlines the checkout requirements for the GAN System 



This document is to be used as technical support for all Block II GAN 
System test documentation for Command Module spacecraft testing. This 
document shall be amended by addendum to support applicable hardware, 
mission or program differences. 
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Ihihire of tee GfrN System to ptu any examination or toot specified 
herein shall tentatively classify the GfrN System so nonconform irg. 

Hie oormol toot sequence may be continued on determination of the 
eauee of the nonconformance if not detrimental to the GfrN System or 
other interfacing subsystems. This determination shall have the concur¬ 
rence of the GAN contractor test team. All nonconformance shall be 
investigated and cleared by waiver (FNN), correction of test specification, 
or hardware replacement. The suspected matter,otionlng hardware shall 
be removed and returned to the laboratory. Only a flight certified replace¬ 
able unit shall be installed in the GfrN System. 

The GfrN System shall be operating in 8TANDBT mode with CMC power 
applied ter a minimum of two hours prior to torqulng of Inertial components. 
In the event STANDBY or CMC power is interrupted, an equivalent time 
period shall be allowed when power ia restored before transfer to the 
OPERATE mode, except that when the interval of interruption exceede 
two hoars, n two-hour warmup period shall be mandatory. Exceptions 
to the above are noted in S. 2.9.2. 

The interruption of +28 VDC power to the GfrN System through the Main 
A and Main B power busses ahall be cause for the Command Module GfrN 
System operator to immediately initiate the Emergency shutdown procedure 
|8. i. 4) to preclude damage to the GfrN System. 

The SCT and 8XT eyepieces shall be stowed whenever the Instruments 
are not In use to preclude damage to them. It shall be neoessary to 
Install the eyepieces when testing requires use of the instrument. 

To preserve the operational life of the components of the MDC and LEB 
DSKY's, the monitor routines ahall be used only when required by teat 
procedure or trouble shooting. Such routines shall be terminated as 
quickly as possible in die test flow. Computer routines which cause the 
DSKY display to flash (either requesting data or displaying data) ahall also 
be terminated as quickly as possible. 

To reduce the possibility of die optica drifting Into the stops, place the 
optica in the ZERO mode whenever die optica is to be on and not used for 
any appreciable time. 

Avoid repeated slewing of 8XT Shaft and Trunnion into the mechanical slope. 


Prior to performing a ZERO OPTICS, the SXT Trunnion shall be carefolly 
slewed to within +10 degreee of aero as Indicated by the TPAC (Telescope 
Trunnion slaved to SXT). In no event shall the OPTICS be ZEROED from 
angles greater than +10 degrees on Trunnion. 
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5.2 Standard Environmental Conditions 

5.2.1 The GAN System when Installed In the Command Module shall be tested In an 
enrlronment In accordance with ICD MH01-1348-416. Dost oovers shall be 
Installed on the SXT and SCT per ICD MH01-01350-116 when optics are not 
under test. 

5.2. 1.1 For periods of GAN Testing with the optical heads and the eyepieces of the SCT 

and SXT of the C/M GAN uncover* d, or with the eyepieces removed, the environ¬ 
ment shall meet sit least the Class 100,000 particle size and oount. 

5.2.1.2 With the optical heads covere d and the eyepieces Installed or covered on the 
optical components (SXT, SCT), the ambient environment shall meet the following 
conditions for particle size and count. No more than 1,400 particles 5,0 microns 
or larger per cubic foot. 

5.2.2 The APOLLO GAN System shall Interface with a qualified ECS distribution system 
which shall sqpply coolant fluid during STANDBY and OPERATE control modes 
with flow rates and Inlet temperatures as specified la ICD MH01-01349-416. 

5.3 Test Equipment Tolerances 

5.3.1 Measurements and tolerances are specifications stated herein are basic GAN 
System performance specifications. Calibration data must be supplied to the 
Acceptance ChechoW Equipment (ACE) for the Power and Servo Assembly Adapter 
Module (P8AAM) and Signal Conditioner Assembly (SCA) performance. PSAAM 
and Signal Conditioner stability uncertainties arc included in Appendix I. 
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5.4.2 
5.4.2.1 


5.4.2.2 

5.4.2.2. 

5.4.2.3 

5.4.2.3. 

5.4.2. 3. 
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Failure of the D criteria for DUG and PIPA parameters. 

If Dj, D 2 , or D 3 exceeds its maximum value as specified in Table D, Paragraph 
6.2.16.10.8 for any 1R1G or PIPA, a retest sequence shall be initiated as indicated 
below: 



RETEST SEQUENCE 

The retest sequence shall be performed using tbs paragraphs indicated in Table I 
corresponding to the out-of-spec parameters. Table 2 indicates the test positions 
and other isolated parameters that must be recalculated and qualified. 

If Dj, D 2 . or D 3 exceeds its maximum value after tbs retest sequence is com¬ 
pleted, the requirements of 5.4.2.2 (IRIG) or 5.4.2.3 (PIPA) shall apply. If 
Dj, I> 2 , and D 3 are within tolerances specified In Table D after the retest sequence 
is completed, the original out-of-toleranee D terms calculated in paragraph 
6.2.16.10.8 shall be exonerated. 

IRIG stability requirements. 

1 Failure to be within the maximum values for Dj or Dg or Dj after the retest se¬ 
quence shall constitute failure of the unit. 

PIPA stability requirements. 

1 Failure to be within the maximum limits of or or D d after the retest sequence 
constitute failure of the unit. 

2 If authority has been obtai&ad to degauss a PIPA, then data taken prior to the 
degaussing of that PIPA, shall not be used in the future to calculate stability 
terms. After degaussing, the retest sequence of Paragraph 5.4.2 .1 must be 
performed. 


FORM MIM-M-t MV. M4 
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5.10 

5.11 

5.11.1 

5.11.1. 

5.11.1. 

5.12 
5 * 12.1 

ft. IS 

5.15.1 

ft.13.2 

5.13.3 

ft. 13.4 

5.13.5 
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The tost equipment listed in porogrsph 4.1 shall bo connected and 
ready for operation before the tests of this specification axe 
Initiated. 

Data Records 

All data concerning the checkout and operation of the Gill System as 
eonltored via ACS, shall be recorded cm the data sheets associated 
with their corresponding test. Out of tolerance readings shall be 
recorded and flagged by appropriate symbols. 

,1 All test data obtained eh lie deaonstrating the requirements of this 

docunent shall be pereanently recorded and forwarded to the next 
receiving agency. 

.2 A record of the aaount of tins each of the four prime power busses 

axe on shall be kept and forwarded to the next receiving agency. 

Interface 

the APOLLO (MX System shall interface with accepted ECS and EPS 
distribution systems for power and environment control purposes 
and with the SCS or 8CS substitute system for signal interface la 
accordance with the applicable ICD's.. 

General Systea Operating characteristics. 

The program does not automatically display computer error oodes when a 
PROG alarm oooura. If error code is desired enter the following on K-14ft 
and then observe the D6KY display. 

VERB 05 NOUN Oft ENTR 

Rl • FAILREG 
R2-FAILREO +1 
R3 - FAILREG** 

The DSKT "NO ATT* lamp illuminates say tUne the system fc la foe 
Coarse Align Mods, IMU Cage, or during tara on. 

Tracker Fail lamp may light after optlea power tara on. Prwaa the Kmr 
Reaet to extinguish. 

The CMC waraiag light may ooma aa for approximately SO eaeamda wh a a ♦*• 
VDC CMC Operate Power la applied; If the MAfTEX ALARM light It lam Hates, 
posh to reaet. 

Whaa coming od of AQC STBY, If the Steady lamp does ant extinguish when 
the PRO pushbutton is preened, rspsstedly press the PRO paah b a rto a antll the 
Shifty lamp does extinguish. Reeerd the aamber of times X wse necessary to 
press the STBY pushbutton. No mors than three depre ssi o ns of the PRO p us h 
button shall be required to turn the STBY lamp off. 
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6 .2.2.9 CAUTION and STATUS Displays 

6 .2.2.3.1 Enter VERB 35, ENTR, Into LEB CMC D6KY. 

0.2.2. S. 2 Hie following MDC and LEB CMC DSKY displays shall Illuminate for 

approximately 2 seconds. 

S. UPLINK ACTY 

b. NO ATT 

O. STBY 

d. KEY REL Flashing 

e. TEMP 

f. GIMBAL LOCK 

g. PROG 

h. RESTART 
I. TRACKER 

), OPR ERROR Flashing 

k. COMP ACTY 

l. PROGRAM 88 

a. VERB 88 NOUN 88 flashii* 
n* >88888 in Rl, R2 and R3 

o. PGNC8. CMC, T8S WARNING lights (CMC shall remain illuminated 
for 15*5 seconds). 

After indications a* through m. go out, >88888 shall remain in Rl, R2, R2. 


M 


L. 















. 


L. 
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6.2.2,4.9 Repeat f.2.2.4.1 through 6.2.2.4.8 usli« the MDC CMC D6KY. 


6 .2.2.5.1 


6 .2.2.5.2 


6.2.2.5.3 


6.2.2.5.4 


6 .2.2.5.5 


6 .2.2.5.6 


6 . 2 . 2 .5.7 


6.2.2.5.8 


6.2.2. S.t 


6 . 2 . 2 . 5 . 10 


Uplink and Downlink Checks. 

Enter VERB 36 into K148. Press the ENTER pushbutton, then press 
ERROR RESET pushbutton. 

Enter the following sequence into K148. Press the ENTER pushbutton 
slier each entry. 

a. VERB 25 NOUN 01 ENTER 

b. 02100. ENTER 

C. 00000. ENTER 

d. 77777, ENTER 

O. 07254, ENTER 

f. VERB 05 NOUN 01, ENTER 

g. 02100, ENTER 

CMC Registers Rl, R2, and R3 display on the CRT shall indicate 00000, 
77777, and 07254, respectively. 

Set/Verify that the UP TLM switch on the Main Disp^y Panel is set to 
ACCEPT and that the UP TLM switch on the GAN Indicator Control Panel 
is set to BLOCK. 

Execute the Block Uplink Override R-8TART to enable data to be sent via 
K-START. On K-148 Insert VERB. Verify that the VERB indications on 
the DSKY and CRT does not chai*e. 

Set the UP TLM switch on the GAN Indicator Control Panel to ACCEPT. 
Verify that the BLOCK UPLINK discrete is OFF. 

On K-148 insert VERB 01. Verify that the VERB Indication on the DSKY 
and CRT is 01. 

Set the UP TLM switch on the MAIN HSPLAY Panel to BLOCK. Verify 
that the BLOCK UPLINK discrete is ON. 

On K-148 insert VERB. Verify VERB indication on the DSKY and CRT 
does not change. 

Set the UP TLM switch on the MAIN DISPLAY Panel to ACCEPT. Verify 
that the BLOCK UPLINK discrete is OFF. Remove the Block Uplink Override 
R-START. 


8.2.2.5.11 


On K-148 insert VERB 38. Press the ENTER pushbutton. 
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6 .2.3.1.6 Immediately begin monitoring the following measurements. 

a. The IMU Operate Power is +28.8+3 VDC (CQ 15001. Verify on CRT. 

b. On the recorders, verify that oscillations are not sustained and that a 
null is achieved within 10 seconds of power application in 6.2.3. l.ft. 
on the following measurements: 

CG 2112, IG IX Resohrer Output Sin 
CG 2142, MG EX Resohrer Output Sin 
CG 2172, OG DC Resohrer Output Sin 

e. Deleted. 

d. On the CRT, verify the absenoe of the +120 VDC PIPA supply (CG 1040) 
for a period of 90+10 seconds following power application in 8.2.3.1.5. 
Verify PIPA foil discrete is present during this period. After approxi¬ 
mately 100 seoonds, the voltage shall read +120+6 Vde. 

e. Stop the analog recorders. 

6.2.3.1.7 Insure that the following alarm lamps are not lighted on GAN LEB Display 
Panel. 

a. CMC Warning 

b. ISS Warning 
e. PGNS Caution 

6 .2.3.1.8 Verify that the PROGRAM ALARM lamp on the DGKYte does not light. 

8 .2.3.1.9 The OG, IG, and MG CDU angles shall be 00000+00150. Verify on CRT. 

1.2.3.1.10 Enter the following into K-148: 

ft. VERB 41 NOUN 20, ENTER 
b. +00000, ENTER 
e. +00000, ENTER 
d. +00000, ENTER 

6.2. 3.1.11 Verify that the following secondary power supply voltages are not flashily 
on the CRT display. 
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6 .2.4 .6 Tike following Tallies shall be measured with the guidance reference clock 
synchronizing Input pulse. Record the roltage Indicated on the CRT. 

a. 1MU 28V, 800 CPS 1% 0 deg Toltage shall be 28.0*0. 6 VAC (CQ 1201\ 

b. 1MU 28V, 800 CPS, 5% PHA - 90 deg. Toltage shall be 28.0±1.4 VAC (CG 1202). 

C. IMU 28V, 800 CPS, 5% PHB 0 deg. roltage shall be 28.0*2.1 VAC (CG 1203). 

d. Optics 28V, 800 CPS 1 % 0 deg Toltage shall be 28.0*0.6 VAC (CG 1211). 

e. Optics 28V, 800 CPS 5% - 90 deg Toltage shall be 28.0*1.5 VAC (CG1212). 

£. PH Dlff IMU 5% 0 deg. *90 deg. (CG 1207) phase difference shall be >90* *10*. 

g. PH Dlff Optics 1% IMU 1 % (CG 1220) phase dlffereaos shall be. 0* *10V~- 

6 .2.4.7 Record the Toltages indicated on the CRT for the following power stgipllee: 

a. The *14 VDC CMC Power Supply output Toltage shall be *14.0*0.4 VDC (CG 1020). 

b. The *4 VDC CMC Power Supply output Toltage shall be *4.0*0.2 VDC (CG 1030). 

c. The *4 VDC CDU Power Supply output Toltage shaU be *4.0*0.2 VDC (CG 1070). 

d. The *2.50 VDC TM BIAS SUPPLY output Toltage shall be *2.50*0.05 VDC 
(CG 1110). 

6 . 2 .4 .8 Record the CRT indications for the following measurements: 

a. The 28V, 3200 CPS Power Supply feedback output Toltage shall be 28.9*0. «V 
RMS (CG 1331). 

h. The phase difference between the 3.2 Ko supply and CMC sync shall be 0** 10* 

(CG 1336). 

c. The *14 VDC CMC Power Supply rms noise shaU be less than 0.2 Trms 
(CG 1021 ). 

d. The *4 VDC CMC Power Supply rms noise shaU be less than 0.2 Time 
(CG 1031). 

6.2.4.8.1 Enter the following the the K-8tart: 

VERB 41 NOUN20FNTR 
*00009 ENTR 

*00000 ENTR 

+09000 ENTR 

Walt 15 seooods. 

9.2.4.9 Set/Verify the following circuit breakers and switches on the Right Hand Circuit 
Breaker Panel and LEB: 

a. G/N POWER-OPTICS to OFF 

b. OPTICS MN B to ON (pushed 1# and QPTIC 8 MN A to OFF (pulled ouQ 
C. G/N POWER - IMU to OFF 

d. IMU MN B to ON (pushed in) and IMU MN A to OFF (pulled out). 

e. IMU HTR Mil A to OFF (pulled out) 

L G/N - POWER to OFF 

g. COMPUTER MN B to ON (poshed la) and COMPUTER MN A to OFF 
(pidled out) 
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♦14V CMC SUPPLY NOISE PEAKS 
♦4V CMC SUPPLY NOISE PEAKS 
♦120 VDC PIPA SUPPLY NOISE PEAKS 
♦4 VDC CDU SUPPLY NOISE PEAKS 
♦28V IMU OPERATE BUS NOISE PEAKS 
♦28V IMU STANDBY BU8 NOISE PEAKS 
♦28V CMC OPERATE NOISE PEAKS 
♦28V OPTX OPERATE NOISE PEAKS 


(CO 1022) 
(CO 1032) 
(CO 1043) 
(CO 1072) 
(CO 1302) 
(CO 1612) 
(CO 1822) 
(CO 1632) 


If Optics Testing will not continue, set the G/N POWER-OPTICS switch on the 
LEB Lighting Control Panel to OFF. 

General Turn Off and Turn On Procedure 

NOTE: The procedure shall be utilized any time after performing 6.2.1, 
Standby Power On Test and 6.2.3, Operate Power On Test to turn 
on or turn off the GAN Systems. Appropriate portions of this pro¬ 
cedure will be referenced in other tests. 


6.2.5.1 Turn Off Procedure. 


CAUTION: This procedure must be performed in the sequence specified. 

Failure to adhere to this sequence may require calibration 
of the inertial components. 

Enter the following sequence into the K-148. 

a. VERB 41 NOUN 20, ENTER 

b. 400000 ENTR 

c. +00000 ENTR 

d. +09000 ENTR 

Verify that the GIMBAL LOCK indicator on the DSKY's is illuminated. On the 
ATT light^ToNonk* 01 Panel verif y PC*® ON. On the DSKY verify NO 

CAUTION« See Paragraph 5.1.2.11 before p r oceeding.; Set the lellowU* 
switches on the GAN Indicator Control Panel to the positions designated. 

A. OPTICS ZERO to ZERO 
b; OPTICS MODE to MANUAL 
c. OPTICS COUPLING to DIRECT 
(L OPTICS SPEED to MED. 

e. OPTICS TEL TRUN to SLAVE to SXT 

f. * RETICLE BRIGHTNESS to m inimum brightness position 

Set the G/N Power - IMU switch on the LEB Lighting Control Panel to OFF 
and GAN IMU MN A and MN B circuit breakers on the Right Hand Circuit 
Breaker panel to OFF (breakers pulled out). 


rOMM MIM-M-t MV. M« 
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6.2.5.1.3.1 


6.2.5.1.4 

6.2.5.1.6 

6 . 2 . 6 . 1.6 
6.2.5.1.T 

6 . 2 . 6 . 1.6 


6.2.5.1.16 


6 . 2 . 6.2 
6 . 2 . 6 . 2.1 


6.2.5.2.2 


On K-148 enter the following: 
NOUN 01 


VERB 21 

00034 

00000 

00760 

40000 


ENTER 

ENTER 

ENTER, ENTER 

ENTER 

ENTER 


Verify that NO ATT and GIMBAL LOCK lamp Indicatioiw are OFF. 

Set the Gift Power AC 1-OFF-AC2 Switch on the Right Hand Circuit breaker 
panel to OFF and the Gift POWER AC1 and AC2 circuit breakers to OFF 
(breakers pulled out). 

Decrease the LIGHTS - NUMERICS controls on both the Left Hand Circuit 
Breaker panel and the LAB lighting Control Panel to the minimum brightness - 
OFF position. 

Set the PSAAM power switch on the PSAAM to OFF. 

Set the IMU HTR MN A and MN B circuit breaker on the Right Hand Circuit 
Breaker panel to OFF (breakers pulled out). 

Set the G/N POWER - OPTICS switch on the LEB Lightii* Control Panel to 
OFF and GAN OPTICS MN A and MN B breakers oe the Right, Hand Circuit 
mel to OFF. 


Set the COMPUTER MN A and MN B Circuit breakers on the Right Hand 
Circuit Breaker panel to OFF (breakers pulled out). 

Verify Mat the PTC is supplying inertial components heater power to the 
Gill System. This will be indicated by the following on the PTC. 

n. GAN ON (PTC bdifo*) light not lUumlaated. 

b. IMU Temp /b e at e r current meter indicates IMU temperature of 120* AS^F. 
Turn ON Procedure 

CAUTION: See Paragraph 6.1.2.11 hn6o«o proceeding. Set er verify the follow¬ 
ing 0*N In dic at o r Control Panel switches to tho position Indicated. 

a. CONDITION LAMPS to ON 

b. OPTICS ZERO to ZERO 

O. OPTICS MODE to MANUAL 
d. OPTICS COUPLING to DIRECT 
O. OPTIC8 SPEED to LO 

f. OPTICS TEL TRUN to SLAVE to SXT 

g. RETICLE BRIGHTNESS to minimum brightness position. 

Insure that interfacing system EPS and ECS arc turned on and operating 
properly. 

CAUTION: The remaining procedure must be followed in sequence 

specified. Failure to adhere to this sequence may require 
recalibration of the inertial components. 
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6.2.9.22 Enter VERB S3 Into K148. Press the ENTER pushbutton. The NO ATT 

limp on the DSKY's shell light. Alter approximately 20 seconds VERB 
06 NOUN 91 shall flash on the CRT. The ISS WARNING lamp on the 
Control Indicator Panel shall extinguish. The ISS WARNING and ISS CDU 
FAIL discretes on the CRT shall be OFF. 

6.2.9.23 CAUTION: See paragraph 5.1.2.11 before proceed!:*. Set t’ie OPTICS 

ZERO switch on the GAN Indicator Control Panel to ZERO. Walt 15 
seconds. Set the OPTICS ZERO switch to OFF. Set the OPTIC8 MODE 
■witch to CMC. 


6.2.9.24 


Enter VERB S3, press ENTER. After approximately 25 seconds the 
following data shall be displayed on the CRT. 


a. VERB 06 NOUN 98 flashing 

b. R1 - OOOxx 

e. R2 ■ xxxxx 

Record R1 and R2 as the Shaft Optics CDU drive rate. 

Shaft rate » R1 . R2 . The Shaft Optics CDU drive rate shall be 
15.10a 3.78* / sec. 

Enter VERB 33 into K148. Press the ENTER pushbutton. In about 
15 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 98 

b. R1 » OOOOx 

c. R2 *xxxxx 

Record R1 and R2 as the Trunnion Optics CDU drive rate. Trunnion 
rate *Jll . R2 . The Trunnion Optics CDU drive rate shall be 
3.77±0.94*/sec. 


6.2.9.26 Terminate the Semi-Automatic Moding Check by entering VERB 34 into 

K148. Observe PROG display on DSKY's Is 00. Press the ENTER 
pushbutton. If Optics testing will not continue, set the G/N POWER- 
OPTICS switch on the LEB Lightly Panel to OFF. 
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6.2.10 Zero Optics Test 

6.2.10.1 Set the G6N POWER-OPTICS switch on the LEB to OPTICS. Verily Power 

Supplies. 

NOTE: Proceed with this test if 6.2.3 Operate Power on test has been com¬ 
pleted and system operation has not been interrupted. If system 
operation has been interrupted perform 6.2.5.2. Turn On Procedure 
before proceeding. 

INITIALIZATION 


6.2.10.2 Insure that the following switches on the GIN Indicator Control Panel are set 
as follows: 

a. OPTICS TEL TRUN to 8LAVE to SXT 

b. OPTICS COUPLING to DIRECT 
C. OPTICS SPEED to HI 

d. OPTICS MODE to MAN 

OPTICS ZERO MODE TEST 

6.2.10.3 Monitor tbs Optics CDU*s by entering VERB 16 NOUN 91 into K148. Press 
the ENTER pushbutton. 

(.1.10.4 CAUTIONt *ee Pangnph*. 1.1.11 before praeaedtaf. fet the OPTIC* ZERO 
•witch oa I*. OhN IwUmter Coatr.1 Fml to ZERO. W«it 18 eeoowla. Verify 

tto^itlM hm an<Md pnparlr h* ohMrrlac th. foltowliv oo R1 awl R2 of th. 

*. R1 ■ 40.00* +0.02f , -0. OS* (Shaft Angle) 

b. R2 - +0.000* +0.006* , -0.007* (Trunnion Los Ai*le) 

6.2.10.4.1 Enter the following: 

VERB 01 NOUN 10, ENTER 
00033 ENTER 

Verify R1 - XXX6X 


6.2.10.4.2 8et the OPTICS ZERO switch to OFF and the OPTICS MODE switch to CMC. 
Enter the following: 


ENTER 

00033, ENTER 


Verify R1 - XXX5X 




KD1MS348F 


«.tl«.4.S Sat tkm OPTICS MODE awltcfc to MAN. Ptbm tfca KET-BEL paateatteft. 
OPTICS TIME TO ZEBO TEST 


S.S.1S.S 


•.S.1S.S Mated. 
t.S.IS.7 Dildti 


a.i.ia.t 


S.S.1S.S DlM 
Ull.lt M«U 


S.S.1S.U Mated, 
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6.2.11.3.1.2 Deleted. 

6.2.11.4 CAUTION: See Paragraph 8.1.2.11 before proceeding. 

Set the OPTICS ZERO switch on the GAN Panel to ZERO. Wait IS 
seconds. Return the OPTICS ZERO switch to OFF. 

6.2.11.8 Set up analog reoorders to monitor the following measurements: 

a. CQ 3170 SCT Trunnion Tachometer Output. 

RESOLVED MODE PHASING AND IMAGE RATE TEST. 


6.2.11.6 


Using the OPTICS CONTROL 8TICK, drive the Optics until R1 • 4328.00 
and R2 - 410.000 on the CRT and the DSKY's. 


6.2.11.7 Set the OPTICS COUPLING switch on the GAN Panel to RSLV and the 
OPTICS Speed switch to MED. 

6.2.11.8 Position the movable optics target such that it Is centered on the SCT 
reticle pattern. 

6.2.11. • Record time. Quickly displace the OPTIC8 CONTROL STICK 48410 degrees 

In the upper right hand quadrant while sighting on the optics target through 
the 8CT eyepiece. The target shall appear to move In the upper right field 
of view of the SCT at 48410 deg. When target leaves the SCT upper right 
field of view press MARK pushbutton. The PROG alarm light shall light. 

6.2.11.10 From the uplink file tape the compre ss e d data tape or the PCM tape request 

a data reduction of the Shaft CDU register (address 36) and the TIME 2 and 
TIME 1 registers (addresses 24 and 26 respectively) and the PROG alarm 
discrete for the period during which the OPTIC8 CONTROL STICK was being 
displaced above. The Shaft CDU angle shall be 228.00410.00 degrees at die 
time the PROG alarm occurred. The elapsed time from time of OPTICS 
CONTROL STICK displacement to the time the PROG alarm discrete Is 
obtained shall be 19 to 32 aeoonda. 


6.2.11.11 Set the OPTICS COUPLING switch to DIRECT. Again using the OPTICS 

CONTROL STICK, drive the optics until R1 -4226.00 and R2 - 410.000. 
Set the OPTICS COUPLING switch to RSLV. 






6.2.11.12 


White sighting on the optics! target through tie 8CT eyepiece, displace 
the OPTICS CONTROL STICK fulfy to the right. Verify that the target 
image appears to more in a straight line horizontally to tie right and 
release the OPTICS CONTROL STICK when the target image reaches 
the edge of the SCT field of rlew. 

6.2.11.13 CAUTION: See Paragraph 5.1.2.11 before proceedli*. 

Set the OPTICS COUPLING switch on the GAN Panel to DIRECT. 

Set the OPTICS ZERO switch to ZERO. 


6.2.12 OPTICS FUNCTIONAL TEST 

6.2.12.1 Deleted. 

6.2.12.2 Set/rerify the G/N POWER-OPTICS switch on the LEB Lightly Control 
Panel to OPTIC8. Verify the following: 

a. 4-28 VDC OPTX OPERATE BUS (CG 1530) is 28.6a3 VDC. Record 
the indication on the CRT. 

b. CG 1211 OPTX 28V 800 epa 1% 0 ph not flaahii* on CRT. 

e. CG 1212 OPTX 800 cps 5% -90 ph not flashing on CRT. 
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6.2.12.3 Deleted. 

6.2.12.4 CAUTION: See Paragraph 5.1.2.11 before proceeding. 

Insure that the Optics control switches on the GtN Indicator Control 
Panel are set as follows: 

a. OPTICS ZERO to ZERO 

b. OPTICS MODE to MAN 
e. OPTICS SPEED to LO 

d. OPTICS COUPLING to DIRECT 

e. OPTICS TRUN to SLAVE to SXT 

6.2.12.9 Set OPTICS ZERO switch to OFP. 

6.2.12.6 Resolution checks 

6.2.12.6.1 SXT Resolution Check - MSO only 


6.2.12.6.1.1 


6.2.12.6.1.2 


Sight through the SXT eyepiece. Using the OPTICS CONTROL STICK, 
adjust the SXT to obtain the best reflected field of view of the 9-Inch 
autooolllmator reticle engravings at the center of view. 

Note dial the autocollimator reticle contains a series of lines of different 
thickness and width. Each set of lines la marked with a number <20, 15, 

10, 7, 5, 3) which indicates the angle subtended by one line and one space. 
View each set of lines to determine the lowest numbered aet to which 
resolution between lines (ability to distinguish separate distinct lines within 
a set) can be made. Record the number associated with that set of lines. 
The 8XT resolution shall be at least 10 are seconds at the center of the field 
of view. 


6.2.12.6.2 


8CT Resolution Check 


6.2.12.6.2.1 Sight through the 8CT EYEPIECE. Using the OPTICS CONTROL STICK 
adjust the SCT to obtain the best view of the SCT RESOLUTION CHART held 
to the Optics line of sight. 

6.2.12.6.2.2 Note the chart contains seta of lines. View each set of lines to determine the 
lowest numbered set to which the resolution between lines (ability to distin¬ 
guish separate lines within a set) can be made. The SCT shall have a 
resolution of at least 3 arc minutes at the center of the field of view. 

6.2.12.7 Slave Telesoope Mode Checks 

6.2.12.7.1 Verify/perform OPTICS POWER ON TEST per paragraph 6.2.3.2. 


PO«M MIH-M-I MV- M« 
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6.2.12. 7. 13 CAUTION: let Paragraph 5.1.2.11 before proceeding. 

On die GAN INDICATOR CONTROL PANEL eel the OPTIC8 ZERO 
to ZERO. Weit 15 eeo. 


6.2.12.7.14 


Verify on CRT and OPTICS PANEL. 


R1 •000.00 4000.02, -000.03 
R2 - 00.000 400.006, -00.007* 

SHAFT TPAC • R1 *0.11 DEG 
TRUN TPAC - R2 ±0.22 DEG 


6.2.12.7.16 


If Optics testing will not be continued, set the GAN POWER-OPTICS switch 
ob the LEB Lighting Control Panel to OFF. 


6.2.12.8 


8XT Parallelism Teste 


6.2.12.6.1 Remove the plug from the base of the 8XT eyepiece and install the Adapter 
Assembly and Portable Light Assembty. Turn on the light. 

NOTE: If needed to reduce external light, place a photographers 
hood over the optics head. 

6.2.12.8.2 8XT Auto Collimator Parallelism Test - MSO orly. 

6.2.12.8.2.1 Using the OPTICS CONTROL STICK drive the SXT StLOS Trunnion to 

415 . 00* ±2* as indicated in R2 of the DSKY. Maintain a Shaft CDU ai*le 
of 000.00* 0.10 degrees. 


6.2.12.8.2.2 


6.2.12.8.2.3 


Sight through the 5-inch autocoliimator eyepiece and adjust the measurement 
knob to superimpose the SXT LLOS horizontal reticle image upon the auto- 
colUmator horizontal filar. Record the autocollimator reading. 

Repeat 6.2.12.8.2.2 twice. Calculate and record the average of the three 
autocoliimator readings. 


6.2.12.8.2.4 


8et the OPTICS ZERO switch to ZERO. 


6.2.12.8.2.5 Again sight through the 6-inch autocoliimator eyepiece and adjust the 
measurement knob to bring the SXT StLOS horizontal reticle and auto¬ 
collimator horizontal filar images to coincide. Record the autooollimator 
reading. 
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6.2.12.8.2.8 

Repeat 6.2.12.8.2.5 twice. Calculate and record the average of the three 
antocollimator readings. The arerage value obtained here ahall not differ 
from that obtained In 6.2.12.2.3 by more than 10 are seconds. 

6.2.12.8.3 

Deleted. 

6.2.12.8.3.1 

Deleted. 

6.2. 12.6.3.2 

Deleted. 

6.2.12.8.3.3 

Deleted. 

6.2.12.8.3.4 

Deleted. 

6.2.12.3 

8XT, CMC Functional Check 

6.2.12.8.1 

CAUTION: See Paragraph 5.1.2.11 before proceeding. 

Set the OPTICS MODE switch to MAN. Set the OPTICS ZERO switch 
to ZERO. After 15 seconds, return the switch to OFF. 

6.2.12.8.2 

Sight through the SXT. Using the Control Stick align the SKT StLOS with 
Optical Target No. U 
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0. S. 12.9.9 When aligned, record the value of the Shaft and Trunnion CDU's from the 
CRT. 

6.2.12.9.4 Sight through the SXT. Using die Control Stick align the SXT StLOS 
with Optical Target No. 2. 

S. 2.12.9.9 When aligned, record the value of the Shaft and Trunnion CDU’s from the CRT. 

9.2.12.9.9 CAUTION: See Paragraph 5.1.2.11 before p roce eding. 

• • Set the OPTICS ZERO switch on the GAN Indicator Control Panel to ZERO. 
After 15 seconds set the OPTICS ZERO switch to OFF. Set the OPTICS 
MODE switch to CMC. 

9.2.12.9.7 Enter VERB 41, NOUN 91, ENTER into the DSKY. Enter the value for 
Shaft from 9.2.12.9.2 into the DSKY and press ENTER. Enter the value 
for Trunnion from 6.2.12.9.3 into the DSKY and press ENTER. 

9.2.12.9.9 Sight through the SXT. The StLOS should be approximately centered on 

the Optical Target No. 1. Record the value of Shaft and Trunnion CDU’s 
from the CRT. The difference between these values and the corresponding 
values recorded in 9.2.12.9.3 shall be less than 0.06 degrees for the 
Shaft and 0.02 degrees for the Trunnion. Record the difference. 

9.2.12.9.9 Enter VERB 41, NOUN 91, ENTER into the DSKY. Enter the value for 
Shaft from 9.2.12.9.5 into the DSKY and press the ENTER pushbutton. 

Enter the value for Trunnion from 9.2.12.9.5 into the DSKY and press 
the ENTER pushbutton. 

9.2.12.9.10 Sight through die SXT. The StLOS should be approximately centered on 
the Optical Target No. 2. Record the value of Shaft and Trunnion CDU's 
from the CRT. Hie difference between these values and the corresponding 
values recorded in 9.2.12.9.5 shall be less than 0.09 degrees for the 
Shaft and 0.02 degrees for the Trunnion. Record the difference. 

9.2.12.9.11 CAUTION: See Paragraph 5.1.2.11 before proceeding. Set the OPTICS ZERO 
switch to ZERO. Wait 15 seoands* 

9.2.12.9.12 If OPTICS testing will not continue, set die GAN Power Optics switch on 
the LEB Lighting Panel to OFF. 


FORM MIM’M-I MV. M4 
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6.2.13 Optics Slew Rate Test. 

6.2.13.1 Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify the following signals on the CRT. 

a. ♦28 VDC OPTICS OPERATE BUS (CG 1530) is +29.0*3.0 VDC. 

b. OPTX 28V 800 cps 1% 0* ph not flashing on the CRT. 
e. OPTX 28V 800 cps 5% -90* ph noi flashing on the CRT. 

6.2.13.1.1 Verify and/or set the following switches on the GIN Indicator Control Panel 
to the positions indicated: 

a. OPTICS TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 
e. OPTICS SPEED to HI 

d. OPTICS MODE to MAN. 


6.2.13.2 


6.2.13.2 


6.2.13.4 


6.2.13.5 


Monitor the OCDU’s by entering VERB 16 NOUN 91 into K148. Press the 
ENTER pushbutton. Insure RECORD DSKT and RECORD DOWNLINK on 
R-145 are ON. 

CAUTION:. See Paragraph 5.1.2,11 before proceeding. Set the OPTICS ZERO 
switch on the GhN Indicator Control Panel to ZERO. Wait 15 seconds. 8ht the 
OPTICS ZERO switch on the GhN Indicator Panel to OFF. Set the OPTICS 
MODE switch to MAN. 

NOTE: Read and understand step 6.2.12.4 before proceeding Do 
not hold Control Stick at upper limit more than 10 seconds 
or exceed a trunnion angle of 85* • 

TRUNNION SLEW RATE - HI SPEED 

Reoord time. Push and hold the Option Control Stick to its upper limit. After 
approximately T seconds neiensothe control etlefc. Record the SXT Trunnion 
Serro Error In-Phase output (CG 3118) signal on the CRT while slewing the 
optics. The roltage shailoe -0.25 to -2.00 VRMfi. 

Perform the following calculations! 

From the Uplink file tape, the oompressed data tape or the PCM tape 
request a data reduction of the trunnion CDU register (address 35) and the 
TIME 2 and TIME 1 registers (addresses 24 and 25 respectively) for the 
7 second period during which the rate test was being performed. 

Calculate the slew rate by dividing the AC DU angle by the elapsed time. 

The Trunnion slew rate shall be 10.9*2.0 deg/sec. 
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6.2.13.6 


6.2. 13.7 


«.:.i3.s 


6.2.13.9 


€.2.13.10 


SHAFT SLEW RATE - HI SPEED 

CAUTION: 8ee Paragraph 5.1.2.11 before proceeding. 

Set the OPTIC8 ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS 
EERO switch to OFF. 

NOTE: Read and understand step 6.2. IS. 7 before proceeding. Do not 
hold Control Stick at right limit for more than 10 seconds or 
exceed a shaft angle of 250*. 

Record time. Push and hold the Optics Control stick to its right limit. After 
approximately 7 seconds release the control stick. 

Record the SXT 8haT Servo Error In-Phase Outpot (CO 3117) signal on 
the CRT while slewing the optics. The voltage shall be -0.25 to -2.00 
VRMS. 

Perform the following calculations: 

From the nplink file tape, the compressed <Hta tape or the PCM tape, 
request a data reduction of the Shaft CDU register (address 36) and the 
TIME 2 and TIME 1 registers (addresses 24 and 25 respectively) for the 
7 se cond period daring which the rate test was being performed. 

Calculate the rate by dividing the ACDU angle by the elapsed time. 

The Shaft slew rats shall be 19.1*3.9 deg/sec. 

TRUNNION SLEW RATE - MED SPEED 

CAUTION: See Paragraph 5.1.2.11 before proceeding. Set the OPTICS 
ZERO switch to ZERO* Wait 16 seconds. Set the OPTICS ZERO switch to 
OFF. Set the OPTICS SPEED switch to MED. 

NOTE: Read and understand 6; 2: IS: 10 before proceeding: Da not hold 
oontrol stick at upper limit for more than 20 seconds: 

Record time. Push and hold the Optics Control Stick to Its upper limit. 

After approximately 12 seconds release the control stick. Record the 
SXT TRUN MTR Control Windli* (CG 3155) and SXT Tran Tech (CG 3150) 
signals while slewing the option. CG 3155 shall be *0. 25 to +2.00 VRMS. 

CG 3150 shall be +0.33*0.13 VRMS. 
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€.2.13.11 


€.2.13.12 


€.2.13.13 


€.2.13.14 


€.2.13.15 


Perform 2 m following calculations: 

Prom the uplink file tape the oompreaaed data tape or the PCM tape 
request a data reduction of the Trunhion CDU registers (address 35) 
and the TIME 2 and TIME 1 registers (addresses 24 and 25 respectively) 
for the 12 second period during which the rate test was being performed. 

Calculate the rate by dividing the AC DU angle by the elapsed time. 

The Trunnion slew rate shall be 1.0*0.2 deg/sec. 

SHAFT SLEW RATE - MED SPEED 

CAUTION: See Paragraph 5.1.2.11 before proceeding. Set the OPTICS 
ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO switch 
to OFF. 

NOTE: Read and understand €. 2.13.13 before proceeding. Do not 

hold control stick at right limit for more than 20 seoonda. 

Record time. Push and hold the Optics Control SHck to its right limit. 

After approximately 12 seoonda release the control stick. Record the SXT 
Shaft MTR Control Winding (CO 3145) and SXT Shaft Tach (CG 3140) signals 
while slewing the optics. CO 3145 shall be *♦<>. 50 to +4.00 VRMS. CO 3140 
shall be 0.33*0.13 VRMS. 

Perform the following calculations: 

From the uplink file tape the compressed data tape or die PCM tape request 
I /fata reduction of the CDU register (address 3€) and the TIME 2 and TIME 
1 registers (addresses 24 and 25 respectively) for the 12 second period 
durli* which the rate test was being performed. 

Calculate the rate by dividing the AC DU angle by the elapsed time. 

The Shaft slew rate shall be 2.0*0.4 deg/sec. 

TRUNNION SLEW RATE - LO 8PEED 

CAUTION: See Paragraph 5.1.2.11 before proceeding. Set the OPTIC8 
ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO switch 
to OFF. Set the OPTICS SPEED switch to LO. 

NOTE: Read and understand €. 2.13.1€ before proceeding. Do not hold 
control stick at upper limit for more Sian 30 seconds. 
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6.2.13.16 Record time. Push and hold the Optics Control Stick to its upper limit. 
After approximately 12 seconds release the control stick. 

6.2.13.17 Perform the following calculations: 

From the uplink file tape the compressed data tape or the PCM tape 
request a data reduction of the Trunnion CDU register (address 35) 
and the TIME 2 and TIME 1 registers (addresses 24 and 25 respec¬ 
tively) for the 12 second period during which the rate test was being 
performed. 


Calculate the rate by dividing the A CDU angle by the elapsed time. 

The Trunnion slew rate shall be 0.10*0.02 deg/sec. 

SHAFT SLEW RATE - LO SPEED 

6.2.13.18 CAUTION: See Paragraph 5.1.2.11 before proceeding. 

• • Set the OPTICS ZERO switch to ZERO. Wait 15 seoonds. Set the 

OPTICS ZERO switch to OFF. 

MOTE: Read and understand 6.2.13.18 before proceeding. Dp 
not hold control stick at right limit for more than 20 
seconds. 

6.2.13.19 Record time. Push and hold the Optics Control Stick to its right 
limit. After approximately 12 seoonds release the control stick. 

6.2.13.20 Perform the following calculations: 

From the uplink file tape the compressed data tape or the PCM 
tape request data reduction of the CDU register (address 36) and 
the TIME 2 and TIME 1 registers (addresses 34 and 25 respec¬ 
tively) for the 12 second period during which the rate test was 
being performed. 

Calculate the rate by dividing the A CDU angle by the elapsed 
time. 


The Shaft slew rate shall be 0.20*0.04 deg/sec, 













6.1.13.21 

6.2.13.22 


OPTICS HAND CONTROLLER DRIFT RATE CHECK - LO SPEED 

CAUTION: See Paragraph 5.1.2.11 before proceeding. 

Set the OPTICS ZERO switch to ZERO. Wait 16 seconds. Set 
the OPTICS ZERO switch to OFF. Record time. Wait 60 seconds. 

Perform the following calculations: 

From the uplink file tape the oompressed data tape or the PCM 
tape request a data reduction of the Trunnion and Shaft CDU 
registers (addresses 35 and 36 respectively) and the TIME 2 
and TIME 1 registers (addresses 24 and 25 respectively) for 
the 60 seoond period during which the drift rate test was being 
performed. 

Calculate the drift rate by dividing the ACDU angles by the elapsed 
time. 

The Trunnion drift rate shall be less than .0167 deg/sec. 

The Shaft drift rate shall be less than . 0333 deg/sec. 

If OPTICS testing will not oontinue; set the G/N Power-Optics 
switch on tbs LEB Lighting Control Panel to OFF. 


6.2.13.22 
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6.2.16.10.1 

Measured Values 

Line Position No. 

Step No. 

Parameter Recorded Value 

6.2.16.10.1.1 

1 

>00001 

6.2.16.7.10 

4NBDY 

R2 

6.2.16.10.1.2 

2 

400001 

6.2.16.7.12 

+XPIPAG 

Rl * R2 

6.2.16.10.1.3 

3 

400002 

6.2.16.7.16 

4NHDZ 

R2 

6.2.16.10.1.4 

4 

400002 

6.2.16.7.18 

-X P1PAG 

Rl* R2 

6.2.16.10.1.5 

5 

400002 

6.2.16.7.20 

-NBDX 4 ADIAX 

R2 

6.2.16.10.1.6 

6 

400003 

6.2.16.7.24 

-NBDX 

R2 

6.2.16.10.1.7 

7 

400003 

6.2.16.7.26 

4ZPIPAG 

Rl * R2 

6.2.16.10.1.8 

8 

400004 

6.2.16.7.30 

4NBDY 4 ADSKAY 

R2 

6.2.16.10.1.9 

9 

400004 

6.2.16.7.32 

-Z PIP AG 

Rl 1 R2 

6.2.16.10.1.10 

10 

400004 

6.2.16.7.34 

4NBDZ 4- ADIAZ 

R2 

6.2.16.10.1.11 

11 

400005 

6.2.16.7.39 

4YP1PAG 

Rl * R2 

6.2.16.10.1.12 

12 

400006 

6.2.16.7.44 

-YPIPAG 

Rl# R2 

6.2.16.10.1.13 

13 

400007 

6.2.16.7.48 

-NBDX 4 .707 ADSRAX 

R2 

6.2.16.10.1.14 

14 

400008 

6.2.16.7.52 

.707 (-NBDZ-NBDY) 

4.5 (ADIAX-ADIAY) 

4.5 (ADSRAY 4 ADSRAZ) 

R2 

6.2.16.10.1.15 

15 

400009 

6.2.16.7.56 

-NEDZ 4 .707 ADSRAZ 

R2 

6.2.16.10.1.16 

16 

400010 

6.2.16.7.60 

.707 (NBDY- NBDX) 

R2 


+.5 (ADIAY - AD1AX) 
*►.5 ADS RAX 


6.2.16.10.1.17 Y PIPA Data Correction Calculation. 

6.2.16.10.1.17.1 From the uplink file tape, the compressed data tape or the PCM tape, 
retpieat a data rectoction of the X and Z accelerometer AV counts 
(addreeeee 37 and 41 reepectively) and the TIME 2 and TIME 1 registers 
(addresses 24 and 25 respectively) for the period during which the Y 
PIPA test was being performed in positions 5 and 6 of the IMU 
Performance test. 

6.2.16.10.1.17.2 Perform the followcalculations for position 5. 

- G. 

G»_ • ■■ ■ * ■■ .- 

5 Co, «g, 

where: 

Gg ■ Measured acceleration term (line 11) 

G'g ■ Corrected acceleration term 
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6.2.17 


6.2.17.1 

6.2.17.2 


6.2.1".3 


6.2.17.4 


6.2.17.6 


8XT-NB-Flne Alignment Tool 
Deleted 

The G6N shall have had OPERATE power applied for a minimum of 1 hour. 

Set the G/N POWER-OPTIC8 switch to OPTIC8. Verily test >28 VDC 
OPTICS OPERATE BUS (CG 1530) is +28.0*3.0 VDC. Verify that tee 
OPTX 28V 800 cps 1% 0* ph (CG 1211) and OPTX 28V 800 cps 5% -90* ph 
(CG 1212) are not flashli* on tee CRT. 

Deleted. 

CAUTION: See Paragraph 5.1.2.11 before proceeding. 

On the GhN Indicator Control Panel set tee following switches to the 
position Indicated. 

a. OPTICS TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 

e. OPTICS SPEED to LO 

d. OPTICS MODE to MAN 

e. OPTICS ZERO to ZERO 


6.2.17.6 


Deleted. 
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The following data shall 


6.2.17.18 Observe VERB 06 NOUN 41 flashing on the DSKY. 
be displayed in Rl, R2 and R3. 

a. Rl * +xxx. xx (Target 2 Azimuth) 

b. R2 * *xx. xxx (Target 2 Elevation) 

c. R3 * 00002 


6.2.17.19 If the data displayed is correct proceed to 6.2.17.22. If Rl and R2 do not 
contain the correct azimuth and elevation for Target 2, correct the data 
fay entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +xxx.xx4000.10 degrees, ENTER (Target 2 Azimuth) 

c. *xx. xxxaOO. 010 degrees, ENTER (Target 2 Elevation) 

6.2.17.20 CAUTION: See Paragraph 6.1.2.11 before proceeding. Set the OPTICS ZERO 
switch to OFF. Enter VERB 33, ENTER into the DSKY. 

6.2.17.21 When the DSKY displays VERB 51 NOUN 70 flashing and Rl - 00001, on the 
DSKY set the OPTICS MODE switch on the GAN Indicator Control Panel to 
CMC. The CMC will align the SXT to the Target 1 position. When the 
alignment is complete as observed by no further movement of the Telescope 
Panel Angle Counters (TPAC), set the OPTICS MODE switch to MANUAL. 

6.2.17.22 Using the Optics Hand Controller, align the SXT StLOS with Target 1 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with MARK press the MARK REJECT 
pushbutton and repeat this step.Observe VERB 50 NOUN 25 flashing and Rl 
* 00016. Press the ENTER pushbutton, 

6.2.17.23 When the DSKY displays VERB 51 NOUN 70 flashing and Rl - 00002, set the 
Optics Mode switch to CMC. The CMC will align the SXT to the Target 2 
position. When alignment is complete as observed by no further movement 
of the TPAC, set the OPTICS MODE switch to MANUAL. 

6.2.17.24 Using the Optics Hand Controller, align the SXT StLOS with Target 2 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with the MARK press the MARK REJECT 
pushbutton and repeat this step. Observe VERB 50 NOUN 25 flashing and 

Rl * 00016. Press the ENTER pushbutton. 

NOTE: The following two MARKS must be performed as quickly as 
possible. In no case shall the time between the first and 
second MARK exceed two minutes. 

6.2.17.25 After SO seconds observe the DSKY for VERB 61 and NOUN 70 flashing and 
Rl * 00001. Set the Optics Mode switch to CMC. The CMC will align the 
SXT to the Target 1 position. When the alignment is complete as observed 
by no further movement of the Telescope Panel Angle Counters (TPAC), set 
the OPTICS MODE switch to MANUAL. 






6.2.18.5 f Tb duift it Imol utaii pnlmi it l»llo»li|t 

ft. VERB ?8, ENTER 

b. R1 displays p r is t lumob sslmtife 

c. To change launch aainmth eater 

VERB 21. ENTER 

SXXX.XX ENTER (New launch asinmfe) 

6.2.18.6 When PROG display changes to 02 r o co rd time ss T Q . 

6.2.16.? Gyro Compassing Stability 

6.2.18.7.1 120 minutes alter T rooord (be Outer. lnasr sad Middle CDU Gimbal 
angles from fee CRT. 

6.2.18.7.2 Repeat above step every 5 minutes lor fee at 120 minutes. 

6.2.16.7.2 The peak to peak spread of fee outer glmbal angle shall not exoeed 0.12* . 

6.2.18.7.4 The peak to peak spread of fee Inner and Middle gimbel angles shall not 

saoeed 0.06*. 

6.2.18.6 Gyro Compassing Accuracy 

6.2.18.8.1 CAUTION: See Paragraph 5.1.2.11 before proceeding. After 240 minutes 

from T 0 set fee OPTICS ZERO switch on the GAN Indicator to ZERO. 


6.2.18.8.2 


Deleted. 
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6.2.18.8.11 


Set the OPTICS SPEED switch to HI. Using the Optics Hand Controller, 
drive the SXT StLOS to the approximate position of Target 2. 


6.2.18.8.12 8et the OPTICS SPEED switch to LO. Using the Optics Hand Controller, 

align the SXT StLOS to Target 2 and press the MARK pushbutton. If satisfied 
that the MARK was good, press the ENTER pushbutton. If not satisfied, 
press the MARK REJECT pushbutton and repeat this step. 

6.2.18.8. IS On the DSKY observe the following data displayed; 


6.2.18.8.14 


a. VERB 06 NOUN 93 

b. R1 - *XX. XXX (X gyro elevation error, deg. 4 hr.) 
e. R2 * *XX. XXX (Y gyro elevation error, deg. 4 hr.) 
d. RS * *XX. XXX (Z gyro azimuth error, deg. 4 hr.) 

Record Rl, R2 and RS. Hie X and Y gyro elevation error shall be 0.00*0.045 
deg r ee s and the Z gyro aximuth error shall be 0.00*0.57S degrees. 

CAUTION; See Paragraph 8,1.8.11 before proceeding. Enter VERB 34, 
ENTER into the DSKY. Observe the PROGRAM display chains to 92. 8et the 
Optics ZERO Switch on the 09 N Indicator Control Panel to ZERO. 


8.2.18.8.18 Enter VERB 36 into the DSKY. Press the enter pushbutton. 

6.2.18.6.16 Enter VERB 41 NOUN 20 into the DSKY. Press th* ENTER pushbutton. 

Eater *00000 into the DSKY three times. Press the ENTER pushbutton 
after each entry. Set the G4N Power Optics switch on the LEB Lighting 
Control Panel to OFF. 

4.2.18 CMC Voltage Margin Tost 

6.2.19.1 Verify thst the GftN IMU HTR MNA 9 MNB circuit breakers are engaged. 
Computer NMA 9 NMB breakers are ei«aged, IMU MNA 9 MNB circuit 
breakers are not engaged, and the GAN Power - IMU switch on the LEB 
Lighting Control Panel is in the OFF position. 

6.2.19.2 On tbs PSA Adapter Module set the INHIBIT VOLTAGE FAIL switch to ON. 

Caution: During the performance of this test the +4 VDC CMC Power Supply 
shall not be operated at less than +2.5 VDC or greater than 5.2 VDC (CG 1030V 
The ***14 VDC CMC Power Supply shall not be operated at less then **9.5 VDC 
or greater than ***17.0 VDC (CG 1020). Rotate the LEB LTS NUMBER ICS 8EL* 
to approximately center position. Decrease to absolute minimum dieceraable 
lighting. 

Note: The flashing indication of the CMC Power Supplies on CRT may be 
disregarded for this test. The charts in Table I may be used to determine 
approximate values for the "XX. X” values of C-156 voltage dial settings 
corresponding to various power supply voltages. 


rONM mis*m>i ««»• M4 







* 



NORTH AMERICAN AVIATION. INC. ND1002348F 111 

■PACK and INFORMATION SY8TKMS DIVISION 


<aa«4 LAKIWOOO ILVD. DOM 


COOK IOKMT. MO. 039SS 

II REVISION LETTER 

_ r i i i I I i~ri >A8t 1 

Into RIM insert 0001. Verily end execute. 

Into R153 insert 1100. Verify end execute! 

Into C156 insert -040001244. Verify end execute. Verify on the CRT that 
GV0116 is between -3.0 end -5.0 VDC. 

Into C156 insert -050001234. Verify end execute. Verify on the CRT thst 
GV0106 is between -4.0 end -6.0 VDC. 

Mo R154 insert 0111. Verify end execute. 

Observe CG 1020, +14 VDC CMC Power Supply end CG 1030, +4 VDC CMC 
Power fopply, on the CRT. Repeat 6.2.19.3 through 6.2.19.6 adjusting 
each C-Start entry until CG 1020 is +12.1 (+0.1, -0.0) VDC and CG 1030 
is +3.40 (+0.03-0.00) VDC. 

Initiate CMC Self Check by inserting the following into K148: 

- ERROR RESET 
b. VERB 21 NOUN 27, ENTER 
e. 77777, ENTER 
Wait 200 seconds 

Insure that the D8KY RESTART lamp and Program Alarm lamp does not light. 
Into R154 insert 0101. Verify aid execute. 

Set the INHIBIT VOLTAGE FAIL switch on the P6AAM to OFF. Verify the 
RE8TART lamp on the D8KY is lighted. Disregard other D6KY indications. 

If RESTART does not light, repeat 6.2.19.3. Verify CMC Warning masters 
alarm are lighted. 

Set the INHIBIT VOLTAGE FAIL switch to ON. Insert the followii* into K146: 

a. ERROR RE8ET 

b. VERB 21 NOUN 27, ENTER 
C. 77777, ENTER 

Into R154 insert 0001. Verify and execute. 

Into C156 insert+106001244. Verify and execute. Verify on the CRT that 
GV0116 is between 4#, • and +11.6 VDC. 

Mo R154 insert 0111. Verify and execute. 


Observe CG 1020, +14 VDC CMC Power Supply on the CRT. Repeat 
6.2.19.12 through 6.2.19.14 adjusting the C-Start entry until CG 1020 
is 16.4 (+0.0, -0.1) VDC. 


6.2.19.15 










L. 
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Signal Link Nomenclature 


PSAAM and/or SCA 
Uncertainty % of 
Full Scale 


CG 2221 
CG 2249 
CG 2250 
CG 2251 
CG 2279 
CG 2280 
CG 2281 
CG 2300 
CG 3011 
CG 3021 
CG 3117 
CG 3118 
CG 3140 
CG 3148 
CG 3150 
CG 3155 

CG 3189 
CG 317* 
CG 3711 
CG 3722 
CG 4300 
CG 6020 
CG 6021 
CG 2301 
CG 1021 
CG 1031 
CG 1042 
CG 1053 
CG 1071 
CG 1501 
CG 1511 
CG 1521 
CG 1531 


1G CDU COARSE ERROR 
YAW ATT ERROR-CDU DAC O/P 
MG CDU FINE ERROR 
MG CDU COARSE ERROR 


0.0*0.68 VRMS at null 
5.06*0.5 VRMS at 17* 
0.0*0.07 VRMS at null 
0.0*0.68 VRMS at null 


ROLL ATT ERROR-CDU DAC O/P 5.06*0.5 VRMS at 17* 


OG CDU FINE ERROR 
OG CDU COARSE ERROR 
PIPA TEMPERATURE 
TRUNNION CDU FINE ERROR 
SHAFT CDU FINE ERROR 
SXT SHAF'*' SERVO ERROR IN PH 


0.0*0.07 VRMS at mill 19 

0.0*0.68 VRMS 19 

130.5*1.5*F Operate Mode 29 
0.0*0.07 VRMS at null 19 

0.0*0.07 VRMS at null 19 

-0.25 to-2.00 VRMS at HI Rate 


1 SXT TRUNNION SERVO ERROR IN PR -0.25 to -2.00 VRMS at Hi Rate 


1 SXT SHAFT TACH O/P 
1 SXT SHAFT MTR CONTROL WINDING 


3.3*1.3 VRMS at Hi Rate 2% 
*0.5 to 4.00 VRMS at Med Rate 


SXT TRUNNION TACH O/P 3.3* 1.3 VRMS at Hi Rate 

SXT TRUNNION MTR CONTROL *0.25 to *2.00 VRMS at Med 

WINBMQ Rate 

8CT SHAFT TACK O/P 3.3*1.3 VRMS at Hi Rate 

8CT TRUNNION TACH O/P 0.85*0.35 VRMS at Hi Rate 

SHAFT CDU DAC O/P 10.12* 1.00 VRMS at 17* 

TRUNNION CDU DAC O/P 10.12*1.00 VRMS at 17* 

CMC TEMP 87.5*42.5’F 

PIPA CAL MODULE TEMP 72.5*27.5*F 

IMU 800 cpe 5% TEMP (PSA) 90* 30'F 

I RIG TEMPERATURE 135*2.5*F in Operate 

♦14V CMC SUPPLY NOISE RMS 0.2 VRMS MAX 
♦4V CMC SUPPLY NOISE RMS 0.2 VRM8 MAX 

♦120 VDC PIPA SUP NOISE RMS 1.5 VRMS MAX 

♦20 VDC PIPA SUP NOISE RMS 1.0 VRMS MAX 
44 VDC CDU SUP NOISE RMS 0.1 VRMS MAX 

♦28V IMU OPERATE BU8 NOISE RMS 1.0 VRMS MAX 
♦28V IMU STANDBY BUS NOISE RMS 1.0 VRMS MAX 
♦28V CMC OPERATE BUS NOI8E RMS 2.0 VRMS MAX 
♦28V OPTX OPERATE BUS NOISE RMS 2.0 VRMS MAX 


PSAAM OUTPUT ie fee eouroe of Link 1 signal*. SCA OUTPUT le fee i 


i of Link 2 eifnala. 
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Repieoe paragraph 8.2.3.1.2 with the to l low li*: 


8.2.3.1.2 Switches and selectors on the GAN Indicator control panel 
shall be set as follows: 

a. OPTICS MODE to MANUAL 

b. CONTROLLER COUPLING to DIRECT 
C. CONTROLLER SPEED to MED 

d. TELESCOPE TRUNNION to SLAVE to SXT 
•. RETICLE BRIGHTNESS to minimum brightness position. 

Replace paragraph 8.2.3.2.3.2 with the following: 

8.2.3.2.3.2 CAUTION: 8ee Paragraph 5.1.2.11 before proceeding. 

Set the OPTIC8 MODE on the GAN Indicator Control Panel 
to ZERO. Walt 15 seconds. 

Replace paragraph 8.2.5.1.2 with the following: 

8.2.5.1.2 CAUTION: See Paragraph 5.1.2.11 before p r o c eeding. Set 
the following switches on the GAN Indicator Control Panel 
to the positions designated: 

a. OPTIC8 MODE to ZERO 

b. CONTROLLER MODE to DIRECT 
C. CONTROLLER SPEED to LO 

d. TELESCOPE TRUNNION to SLAVE to SXT 

e. RETICLE BRIGHTNESS to minimum brightness position 

Replace paragraph 8.2.5.2.1 with the follow!:*: 

8.2.5.2.1 CAUTION: See Paragraph 5.1.2.11 before proceeding. Set 
or verify the following GAN Indicator Control Panel switches 
to the positions indicated. 

a. CONDITION LAMPS to ON 

b. OPTIC8 MODE to ZERO 

e. CONTROLLER COUPUNG to DIRECT 
d. CONTROLLER SPEED to LO 

0 . TELESCOPE TRUNNION to SLAVE to SXT 

f. RETICLE BRIGHTNESS to miwimmn brightness position. 

Replace paragraph 8.2.8.23 with the followli*: 

8.2.8.23 CAUTION: See Paragraph 8.1.2.11 before proceed! i*. Set 
the OPTIC8 MODE switch on the Indicator Control Panel to 
ZERO. Wait 15 seconds. Set the OPTIC8 MODE switch to CMC 

Replace sections 8.2.10 and 8.2.11 with the following: 

8.2.10 Zero Option Tent 

8.2.10.1 Set the GAN POWER-OPTICS switch on the LEB to OPTIC8. 
Verify Power Supplies. 












MOTE: Fr o c ss d with this test if 6.2.S Optitte Power on 
Tost has bwa collated and system operation has 
not been Interrupted. If system operation has been 
interrupted perform 6.2.5,2 Turn On Procedure 
before proceeding. 

initialization 

1.2.10.2 Insure that the following switches on the GAN Indicator 
Control Panel are set as follows: 

a. TELESCOPE TRUNNION to SLAVE to EXT 

b. CONTROLLER COUPLING to DIRECT 

C. CONTROLLER SPEED to HI 

d. OPTICS MODE to MAN 

6.2.10.3 Monitor die Optics CDtPs by entering VERB 16 NOUN 91 
into K-146* Press the ENTER pushbutton. 

6.2.10.4 CAUTION: See Paragraph 6.1.2.11 before proceeding, apt 
the OPTICS MODE switch on 8ie GAN Indicator Control Panel 
to ZERO. Wait 15 se cond s. Verity the Optics have seroed 
property by observing the following on R1 and R2 of 6te CRT. 

a. R1 *40.00* 40.02*. -0.02* J9haft Ai*le) 

b. R2 *40.000* 40.006*. -0.007* (Trunnion Loo Ai«lS} 

6.2.10.4.1 Eider the following: 

VERB 01 NOUN 10 ENTER 

00032 ENTER 

Verity R1 -XXX5X 

6.2.10.4.2 Set Ihe OPTICS MODE switch to CMC. Enter the followli*: 
ENTER 

00033. ENTER 
Verity HI -XXX5X 

OPTICS TIME TO ZERO TEST 


6.2.10.5 


Deleted. 








MDUMMSF 


itlM DiiaUd. 

•.S.M.T IMM 
M.lil MM. 

C.I.M.* MM 
UU.M MM 
•.S.M.U MM 

LLliU bMTt to Iafl!(tt Tool (V3«M14«a) bite M Tr — aliM Te*t 
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6.2.10.13 Insert the toflight Tool (V3660140S) Into too &eft Toot Input 
and engage die drive mechanism (button out). Verify that the 
Hiaft turns by viewing the movement through the SCT eyepiece 
while turning the tool so that the shaft moves through an 
angle from 0* to >3* to -3* to 0* as indicated on the shaft 
TPAC. Disengage the shaft drive mechanism (button In) and 
remove the tool. 

6.2.10.14 Insert the Inflight Tool (V36601405) Into the Trunnion Tool 
Input. Verify that the Trunnion turns by viewing the movement 
through the SCT eyepiece while turning the tool so that the 
trunnion moves from +5* to -5* and back to zero as Indicated on 
the Trunnion TPAC. Disengage the trunnion drive mechanism 
(button in) and remove the tool. 

6.2.11 OPTIC8 Coordinate Transformation Control Test. 

6.2.11.1 Set the G/N POWER-OPTICS switch on Sis LEB to OPTICS. 
Verify Power Supplies. 

NOTE: Proceed w*th this test If 6.2.3 Operate Power On That 
has been completed and system operation has not been 
interrupted. If system operation has been Interrupted, 
perform 6.2.5.2, Turn On Procedure, before 
proceeding. 

INITIALIZATION 


6.2.11.2 


6.2.11.2 


Verify and/or set the following switches on the GAN Indicator 
Control Panel to the position Indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to HI 

d. OPTICS MODE to MAN 

. Enter the following into the K-Stnrt: 


6.2.11.4 CAUTION: See Paragraph 6.1.2.11 before proceeding. Bat the 

OPTICS MODE switch on the GAN Panel to ZERO. Walt 16 
seconds. Return the OPTICS MODE switch to MAN. 

6.2.11.6 Set up the analog recorders to monitor die following measurements. 

a. CG 3170 SCT Trunnion Tachometer Output 

RESOLVED MODE PHASD9G AND IMAGE RATE TEST 
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6.2.11.6 Using the OPTICS CONTROL STICK, drive the Optics until 
R1 - +226.00 sod R2 - ♦10.000 on the CRT sad the DSKY's. 

6.2.11.7 Set the CONTROLLER COUPLING switch on the GAN Panel 
to RSLY and the CONTROLLER SPEED switch to MED. 

6.2.11.6 Position the movable optics target such that it is centered 
on the 8CT reticle pattern. 

6.2.11.9 Record time.. Quickly displace the OPTIC8 CONTROL STICK 
46*10 degrees la the upper right hand quadrant while sighting 
on the optics target through the SCT eyepiece. The target 
shall appear to move in the upper right field of view of the 
SCT at 45*10 degrees. When target leaves the SCT upper 
right field of view press MARK pushbutton. The PROG alarm 
light shall light. 

6.2.11.10 From the uplink file tape, the compressed data tape, or ths 
PCM tape request a data reduction of the shaft CDU register 
(address 36) and the TIME 2 and TIME 1 registers (addresses 
24 and 26, respectively) and the PROG alarm discrete for 
the period during which the OPTICS CONTROL STICK was 
being displaoed above. The shaft CDU angle shall be 
225*10.00 degrees at ths time the PROG alarm occurred. 

Ths elapsed time from time of OPTICS CONTROL STICK 
displacement to the time the PROG alarm discrete is obtained 
shall be 19 to 32 seconds. 

C8C AMPLIFIER SHAFT AND TRUNNION DRIVE TEST 

6.2.11.11 Set the CONTROLLER COUPLING swttch to DIRECT. Again 
using the OPTICS CONTROL SUCK, drive the Optics until 
R1-+225.00 and R2-+10.000. Set the CONTROLLER 
COUPLING switch to RSLV. 

6.2.11.12 While sighting or the optical target through the SCT eyepiece, 
displace the OPTICS CONTROL 8TTCK folly to the right. 

Verify that the target image appears to move in a straight 

line horizontally to the right and release the OPTICS CONTROL 
SUCK when the target image reaches the edge of the SCT field 
of view. 

6.2.11.13 CAUTION: See Paragraph 9.1.2.11 before proceeding. Set the 
CONTROLLER COUPLING switch An the GAN Panel to DIRECT. 
Set the OPTICS MODE switeh to ZERO. After 15 seconds, 
return ths switch to MAN. 


«M MWN-I M*. 
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6.2.12.3 Deleted. 


6.2.12.4 


Insure that the Optics Control switches on the GAN Indicator 
Control Panel are set as follows: 

a. OPTICS MODE to MAN 

b. CONTROLLER SPEED to LO 

C. CONTROLLER COUPLING to DIPECT 
d. TELESCOPE TRUNNION to SLAVE to SXT 


6.2.12.8 


Set the 
return the 


CAUTION* See Paragraph 6.UX11 helore 

OPTICS MODE switch to ZERO. After 15 
switch to MAN. 

6.2.12.6 Resolution Cheeks 

6.2.12.6.1 8XT Resolution Check - MSO only. 

6.2.12.6.1.1 Sight through the SXT eyepiece. Using the OPTICS CONTROL 
STICK, adjust the SXT to obtain the beet reflected field of view 
of the 6-iaoh autocollimator reticle engravings at the center of 
view. 

62.12.6.12 Note that the autooollimator reticle ooutalne a seriee of lines of 
different thickness and width. Each set of lines is marked with 
a number (20, 15, 10, 7, 5, 3) which in dic a t es the angle sub¬ 
tended by one line and one space. View each set of lines to 
determine the lowest numbered set in which resolution between 
lines (ability to distinguish separate distinct lines within a set) 
can be mads. Record the number associated with that set of 
lines. The SXT resolution shall be at least 10 are seconds at 
the center of the field of view. 

6.2.12.6.2 8CT Resolution Check 

6.2.12.6.2.1 Sight through the SCT EYEPIECE. Using the OPTICS CONTROlJ 
STICK adjust the SCT to obtain the best view of the SCT RESO¬ 
LUTION CHART held la the Optics line of sight. 

6.2.12.6.2.2 Note the chart contains sets of lines. View each set of lines to 
determine the lowest numbered set in which the resolution be¬ 
tween lines (ability to distinguish separate lines within a set) 
can be made. The SCT shall have a resolution of at least 3 arc 
minutes at the center of the field of view. 

6.2.12.7 Slave Telescope Mode Checks 

6.2.12.7.1 Verify/perform OPTIC8 POWER ON TEST per paragraph 
6.2.3.2. 

6.2.12.7.2 Set/Verify following switches on GAN INDICATOR CONTROL 
PANEL: 

a. TELESCOPE TRUNNION - SLAVE to SXT 

b. CONTROLLER COUPLING - DIRECT 
e. CONTROLLER SPEED - HI 


FORM MIM-M-I MV. M4 










166 


NOUTH AMERICAN AVIATION. INC. ND1002348F! 

n>ACI and INPtmMATION lYtTIMI DlVISION 
|||'4 1**1 wood nvo tewNi* c*uro«Hi* 

COOK IOCMT. MO. 0395 ) 

I StVItlOM LETTER | 


6. S. 12.7.3 


Monitor OCDU's by eaterii* VERB 16 HOUR tl into K-148. 
Pntl ENTER. 


6.2.12.7.4 Set OPTIC8 MODE to MAN 

6.2.12.7.5 Using the Optics Hand Controller drive the optics until: 

R1 -4010.00*001.00 (SHAFT) 

R2 -410.000*01.000 (TRUNNION) 

6.2.12.7.6 Verify on the CRT and Optics Panel: 

SHAFT TPAC - R1 *0.11 DEO 
TRUN TPAC -R2 *0.22 DEG 


6.2.12.7.7 


6.2.12.7.6 


Set the TELESCOPE TRUNNION on the GAN INDICATOR 
CONTROL PANEL to 0*. 


SHAFT TPAC -R1 *0.11 DEO 
TRUN TPAC -0.0* *0.22 DEG 

R2 approximately equal to value specified in step 6.2.12.7.6. 

6.2.12.7.2 Set the TELESCOPE TRUNNION on the GAN INDICATOR 

CONTROL PANEL to OFFSET 25*. 

6.2.12.7.10 Verify on CRT and Optics Panel: 

SHAFT TPAC »R1 *0.11 DEO 
TRUN TPAC -25* *1.00 DEG 

R2 approximately equal to value specified in step 6.2.12.7.5. 


6.2.12.7.11 On the GAN INDICATOR CONTROL PANEL set Me TELESCOPE 
TRUNNION to SLAVE to SXT. 

6.2.12.7.12 Verify on CRT end Optics Panel: 

SHAFT TPAC - R1 *0.11 DEO 
TRUN TPAC -R2 *0.22 DEG 

6.2.12.7.12 CAUTION: Sei Paragraph 5.1*2.11 before proceeding. On the 
GAN INDICATOR CONTROL PANEL set the OPTICS MODE to 
ZERO. Wait 15 seconds. 

6.2.12.7.14 Verify on CRT and OPTIC8 PANEL: 

R1 -000.00 4000.01, -000.02 
R2 —00.000 400.006* -00.007* 

SHAFT TPAC - HI * 0.11 DEG 
TRUN TPAC - R2 *0.22 DEG 

6.2.12.7.15 If Optics testing will not be continued, set Me OAN POWER- 
OPTICS switch on Me LEB Light!:* Control Panel to OFF. 


6.2.12.6 


SXT Parallelism Tests 
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6.2.12.8.1 

6.2.12.8.2 
6.2.12.8.2.1 

6.2.12.8.2.2 

6.2.12.8.2.2 

6.2.12.8.2.4 

6.2.12.8.2.5 

6.2.12.8.2.6 

6.2.12.8.2 

6.2.12.8.2.1 


Remove the plug from the beee of the 8XT eyepiece and install 
the Adapter Assembly and Portable Light Assembly. Turn on 
the light. 

NOTE: If needed to reduce external light, place a photog¬ 
raphers hood orer the optics head. 

8XT Auto Collimator Parallelism Test - MflO only 

Using the OPTIC8 CONTROL 8T1CK driye the 8XT 8tLO0 
Trunnion to <*>15.00* *2* as Indicated In R2 of the DSKY. 
Maintain a Shaft CDU angle of 000.00*0.10 degree. 

Sight through the 5-Inch sutooollimator eyepiece ami adjust the 
measurement knob to superimpose the SXT LLOS horlsontal 
reticle Image upon the autooolllmator horlsontal filar. Record 
the autooolllmator reading. 


Repeat 6.2.12.6.2.2 twice. Calculate and record the average of 
the three autocillimator readings. 

Set the OPTICS MODE switch to ZERO. After 15 seconds return 
the OPTICS MODE switch to MAN. 

Again sight through the 5-Inch autocollimator eyepiece and adjust 
the measurement knob to bring the SXT St LOS horlsontal 
reticle and autocollimator horlsontal filar Images to coincide. 
Reoord the autooolllmator readli^. 

Repeat 6.2.12.8.2.5 twice. Calculate and reoord the average 
of the three autooolllmator readings. The average value obtained 
here shall not differ from that obtained In 6.2.12.8.2.2 by more 
than 10 are seconds. 

Deleted. 

Deleted. 


6.2.12.6.2.2 


Deleted. 
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6.2.12.8.3.8. 

Delated. 

6.2.12.8.3.4 

Deleted. 

6.2.12.8 

SXT, CMC FUNCTION CHECK 

6.2.12.9.1 

CAUTION: See Paragraph 5.1.2.11 before proceeding. 

Set the OPTICS MODE ewltch to ZERO. After 15 eeoonds, 
return the awlteh to MAN. 

6.2.12.9.2 

Sight through the SXT. Using the Control Stick align the 

8XT St LOS with Optical Target Now L 

6.2.12.9.3 

When aligned record the mine of Shaft and Trunnion CDU's 
from the CRT. 

6.2.12.9.4 

Sight through the SXT. Using the Control Stick align the 

SXT St LOS with Optical Target No. 2. 

6.2.12.9.5 

When aligned, record the raise of and Trunnion CDU*s 

from the CRT. 

6.2.12.9.6 

CAUTION: See Paragraph 5.1.2.11 before proceeding. 

Set the OPTICS MODE switch on the GAN Indicator Control 

Panel to ZERO. After 15 seconds net the switch to MAN, 
then CMC. 

6.2.12.9.7 

Enter VERB 41, NOUN 91, ENTER into the D6KY. Enter the 
raise for Shaft from 6.2.12.9.3 into the DSKY and proas ENTER. 
Enter the value ter Trunnion from 6.2.12.9.3 into the DSKY 
and press ENTER. 

6.2.12.9.8 

Sight through the SXT. The St LOS should be approximately 
centered on the Optical Target No. L Record the rains of 

Shaft and Trunnion CDU's from the CRT. The dUferenoe 
between these raises and the corresponding raises recorded 
in 6.2.12.9.3 shall be less than 0.06 degree for the 
end 0.02 degrees for the Trunnion. Record the difference. 

6.2.12.9.9 

Enter VERB 41, NOUN 91, ENTER into the DSKY. Enter the 
raiue for Shaft from 6.2.12.9.5 into the DSKY and press the 
ENTER pushbutton. Enter the raiue lor Trunnion from 
6.2.12.9.5 into the DSKY and press the ENTER pushbutton. 


i 
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6 . 2 . 12 . 6 . 10 


6.2,12.9.11 


6.2.12.9.12 


flight through tho ACT. Tho fltLOfl ohoold bo approximately 
oontorod on tho Optical Target No. 2. Pres* tho MARK push¬ 
button and record the value of Shaft and Trunnion CDU’s from 
tho CRT. Tho difference between these values and the corres¬ 
ponding values recorded in 6.2.12.9.5 shall be less than 0.06 
degrees for the Shaft and 0.02 degrees for the Trunnion. 
Record the difference. 

CAUTION: See Paragraph 5.1.2.11 before proceeding. Set 
the OPTICS MODE switch to ZERO. Wait 15 seconds. 

If OPTICS testing will not continue, set the GAN Power Optics 
Switch on the LEB Lighting Panel to OFF. 


Change 15 


6.2.13.1.1 


Replace Section 6.2.13 with the following: 

6.2.13 Optics Slew Rato Test 

6.2.13.1 Set/Verify the G/N POWER-OPTICS switch on the LEB Lightii* 
Control Panel to OPTICS. Verify the following signals on the CRT. 

a. >28 VDC OPTTC8 OPERATE BUS fCG 1530) is >29.0* 3.0 VDC 

b. OPTX 28V 800 cps 1% 0* ph not flashing on the CRT 
e. OPTX 26V 600 cps 5% -90* not flashing on the CRT 

6.2.13.1.1 Verify and/or set the following switches on the GAN Indicator 
Control Panel to the positions indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to HI 

d. OPTICS MODE to MAN 

e. TRACKER to OFF 

6.2.13.2 Monitor the OCDU'a by enteric VERB 16 NOUN 91 into K148. 

Press the ENTER pushbutton. Insure RECORD DSKY and RECORD 
DOWNLINK of R-145 are on. 

TRUNNION SLEW RATE - HIGH SPEED 

6.2.13.3 CAUTION: See Paragraph 5.1.2.11 before proceedli«. Set the 
OPTICS MODE switch on the GAN Indicator Control Panel to 
ZERO. Wait 15 seconds. Set the OPTICS MODE switch on the 
GAN Indicator Panel to MAN. 

6.2.13.3.1 During the Trunnion Slew Rato Test monitor and verify the 
following signals: 

ttgnals ■ Requirement 

a. SXT TRUNNION TACH O/P fCQ 3150), FQ 3.3*1.3 VRMS 

b. 8CT TRUNNION TACH O/P (CG 3170), FQ -0.85*0.35 VRM£ 
e. 8CT Trunnion 8ervo Error in Phase ICG3118) -0.25 to -2.00 

VRMS 

NOTE: Read and understand 6 . 2.13.4 before proceeding. Do not 
hold Control Stick at upper limit more Sian 10 seconds or 
asc end a trunnion angle of 66*. 


6.2.13.2 


6.2.13.3 


6.2.13.3.1 
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9.2.13.9 


9.2.13.9 


9.3.13.9.1 


Record time. Kish ind hold the Optics Control Stick to its upper 
limit. After approximately 7 seconds release the control stick. 

Perform the following calculations: j 

From the uplink file tape the compressed data tape or the PCM tape 
request a data reduction of the Trunnion CDU register (address 35) 
and the TIME 2 and TIME 1 registers (addresses 24 and 25 
respectively) for the 7 second period during which the slew rate 
test was being performed. 

Calculate the rate by dividing the AC DU angle by the elapsed time. 
The Trunnion slew rate shall be 10.0*2.0 deg/sec. 

SHAFT SLEW RATE - HI 8PEED 

CAUTIONt See Paragraph 5.L.2. U before pxooeedlng. Set the OPTICS 
MODE switch to ZERO. Wait 15 seconds. Set the OPTICS MODE 
switch to MAN. 

taring the Shaft Slew Rate Test monitor and verify the following 

signals: 

Signal Requirement 

a. 8XT SHAFT TACH O/P (CG 3140). FQ 3.3*1.3 VRMS 

b. SCT SHAFT TACH O/P (CG 3160). FQ -3.3*1.3 VRMS 

e. SXT Shaft Servo Error iaphase (CG3117) -0.25to -2.00 VRMS 
NOTE: Read and understand step 6.2.13.7 before proceeding. 

Do not hold Control Stick at right limit for more than 
10 seconds or exceed a shaft angle of 250* . 

Record time. Pish and hold the Optics Control Stick to its right 
limit. After approximately 7 seconds release the control stick. 


Perform the following calculations: 

From the uplink file tape the oompressed data tape or the PCM tape 
request a data reduction of the Shaft CDU register (address 39) and 
the TIME 2 and TIME 1 registers (addresses 24 and 25 respectively) 
for the 7 second period during which the slew rate test was being 
performed. 

Calculate the rate fay dividing the AC DU angle fay the elapsed time. 
The Shaft slew rate shall be 19.5*3.9 deg/sec. 

TRUNNION SLEW RATE - MED SPEED. 
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, CAUTION: Boo Paragraph 5. L. 2.11 boforo proceeding. 

Set the OPTICS MODE awttch to ZERO. Watt 15 eeconde. Set the 
OPTICS MODE switch to MAN. 8et the OPTICS CONTROLLER 
SPEED switch to MED. 


NOTE: Read and understand 6.2.13.10 before proceeding. Do not 
hold control stick at upper limit for more than 20 seconds. 

6.2.13.10 Record time. Push and hold the Optics Control Stick to its upper 
limit. After appr o x im ately 12 seconds release the control stick. 

Record the 8XT TRUN MTR Control Windii* (CO 31591 and SXT 
TRUN TACH (CO 3186) signals while slewing the Option. GO 3165 
ghaU he 40.35 to-13.00 VRMS. CG 3150 shall be +0. 33 a 0.13 VRMB. 

6.2.13.11 Perform the following calculations: 

From the uplink file tape the compressed data tape or the PCM 
tape request a data reduction of the Trunnion CDU registers 
(address 35) and the TIME 2 and TIME 1 registers (addresses 24 
and 25 respectively) for the 12 second period during which the rate 
test was being performed. 

Calculate the rate by dividing the A CDU angle by the elapsed time. 
The Trunnion slew rate shall be 1.0*0.2 deg/seo. 

SHAFT 8LEW RATE - MED SPEED 

6.2.13.12 CAUTION: See Paragraph 5.1.2.11 before proceeding. Set the 
OPTICS MODE switch to ZERO, Watt 15 seoomh. 8et OPTICS 
MODE switch to MAN. 

NOTE: Read and understand 6.2.13*13 before proceeding. Do 
not hold control stick at the right limit for more than 20 
seconds. 


6.2.13.13 Record time. Push and hold the Optics Control Stick to its right 
limit. After approximately 12 seconds release the control stick. 

Record the «XT SHAFT MTR Centos! Winding (CG 3145) and SXT 
Shaft Tsch (CG 3146) signals while aiewta* the Optles CG 3145 shall 
be 40.50 to.4.00 VRMS. CG 3140 shell be 0.33*0.13 VRMS. 

6.2.13.14 Perform the following calculations: 

From the uplink file tape,the oompresaed data tape,or the PCM tape, 
request a data reduction of the CDU register (address 36) and the 
TIME 2 and TIME 1 registers (addresses 24 and 2% respectively) 
for the 12 second period during which the rate test was being per- 
, formed. 
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Calculate the rate by dividing the A CDU angle by the elapsed time. 

The Shaft slew rate shall be 2.0*0.4 deg/sec. 

TRUNNION SLEW RATE - LO SPEED 

CAUTION: 8ee Paragraph 5.1.2.11 before proceeding. 

Set the OPTICS MODE switch to ZERO. Wait 15 seconds. Set the 
OPTICS MODE switch to MAN. Set the CONTROLLER SPEED 
switch to LO. 

During the Trunnion Slew Rate Test monitor and verify the 
following signals: 

8tgnal Requirement 

a. TRUNNION CDU PINE ERROR (CG 3001), FQ *.07 VRMS MAX' 

NOTE: Read and understand 9.2.13.16 before proceeding. Do 
not hold control stick at upper limit for more than 20 
seconds. 

Record time. Push and hold the Optics Control Stick to its upper 
limit. After approximately 12 seconds release the control stick. 

Perform the following calculations: 

From the uplink file taps the compressed data tape or the PCM 
tape request a data reduction of the Trunnion CDU register (address 
36) and the TIME 2 and TIME 1 registers (addressss 24 and 25 
respectively) for the 12 s e cond period during which the slew rate 
test was being performed. 

Calculate the rate by dividing the ACDU angle by the elapsed time. 

The Trunnion Slew Rate shall be 9.10*0.02 dsg/seo. 

SHAFT SLEW RATE - LO SPEED 

CAUTION: See Paragraph 6.1.2.11 before p roc e e ding. 

Set the OPTIC8 MODE switch to ZERO. Wait 16 seconds. Set tfc* 
OPTICS MODE switch to MAN. 

During the Shaft Slew Rate test monitor and verify the following 
signal: 

Signal Requirement 

a. SHAFT CDU FINE ERROR (CG 3021) FQ *.07 VRMS MAX 

NOTE: Read and understand 6.2.13.19 before proceeding. Do not 
hold control stick at right limit for more than 20 seconds. 


I MIM-N-I MV. M4 
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6.2.13.19 

6.2.13.20 


6.2.13.21 


6.2.13.22 


6.2.13.23 


Record time. Push and hold the Optics Control stick to its right 
limit. After approximately 12 seconds release the control stick. 

Perform the following calculations: 

Prom the uplink file tape the compressed data tape or the PCM tape 
Request a data reduction of the CDU register (address 35) and the 
TIME 2 and TIME 1 registers (addresses 24 and 25 respectively) 
for the 12 second period during which the slew rate test was being 
performed. 

Calculate the rate by dtvidii* the A CDU ai^le by the elapeea time. 

The Shaft Slew Rate shall be 0.2040.04 deg/sec. 

OPTICS HAND CONTROLL**^ DRIFT RATE CHECK - LO SPEED 

CAUTION: See Paragraph 5.1.2.11 before prooeedli*. 

Set the OPTIC8 MODE switch to ZERO. Wait 15 seconds. Set the 
OPTICS MODE switch to MAN. Record time. Wait 60 seconds. 

Perform the following calculations: 

Prone the uplink file tape the oompreseed data tape or the PCM 
tape request a data reduction of the Trunnion and Shaft CDU register^ 
(addresses 35 Aid 36 respectively) and the TIME 2 and TIME 1 
registers (addresses 24 and 25 respectively) for the 60 second 
period daring which the drift rate test was being performed. 

Calcula te the drift rates by dividing the A CDU ai*Ie by the elapsed 
time. 

The Trunnion drift rate shall be lees than .6167 deg/aee. 

The Shaft drift rate shall he less than .9333 deg/eee. 


If OPTICS testing will net ooatinee. eat the O/W Poser Option 
switch on ths LEB Lighting Control Panel te OFF. 


Change 16 Replace Paragraph 6.2.17.6 with the following: 

6.2.17.5 CAUTION: See Pan«n^h 6.1.2.11 before | 

. <. < On the GiN Indicator Control Panel eel the leUewfc* ewitches te 

the position indioated. 

a. TELE8COPE TRUNNION te SLAVE to SET 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to LO 

d. OPTICS MODE to ZERO. 




rO«M MIM-W-I M*. 
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Change 17 Replaoe paragraph 6.2.17.20 with tha following: 

8. 2.17.20 CAUTION: See Paragraph 5.1.2.11 before proeeedii*. Set the 
OPTICS MODE switch to ZERO. After If aeoonda return the 
switch to MAN. Eater VERB 33. ENTER into the DSKY. 

Change 18 Replace paragraphs 6.2.18.8.1, 6.2.18.8.11, 8.2.18.8.12 and 8.2.18.8.14 
with the following: 


8.2.18.8.1 CAUTION: See Paragraph 8.1. 2.11 before proceeding. After 
240 minutes from T 0 , set the OPTICS MODE switch to ZERO. 

8.2.18.8.11 Set the CONTROLLER SPEED switch to HI. Using the Optics Hand 
Controller, dries the SET St LOS to the approximate position of 
Target 2. 


8.2.18.8.12 Set the CONTROLLER SPEED switch to LO. Using the Optics Hand 
Controller, align the SET StLOS to Target 2 and press the MARK 
pushbutton. If satisfied that the MARK was good, press the ENTER 
pushbutton. If not satisfied, press the MARK REJECT pushbutton 
and repeat this stop. 

8.2.18.8.14 CAUTION: See Paragraph 6.1.2.11 before p roc ee di ng. Eater 

VERB 34, ENTER into the DSKY. Observe the PROGRAM display 
Change to 02. Set the Optics Mode Switch on the G4N Indicator 
Control Panel to ZERO. 


Change 18 Replace paragraphs 8.2.20.3.2, 8.2.20.3.22, and 8.2.28.3.28 and replace 
with the following: 

8.2.20.3. 2 Set the OPTICS MODE selector on the Indicator Control panel to 

MAN. 

8.2.20.3.22 Set the OPTICS CONTROLLER SPEED switch on the ladioator 
Control Panel to HI. 

6.2.20.3.28 Set the OPTICS MODE switch on the Indicator Control paiel to 
ZERO for 30 aeoonda then return to MAN. 
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5 .1.2.6 The Interruption of +28 VDC power to the GAN System through the Main A and 
Main B power buaaea shall be cause for the Command Module GAN System 
operator to immediately initiate the Emergency shutdown procedure (6.1*4) to 
preclude damage to the GAN System. 

6.1.2.7 The 8CT and 8XT eyepieces shall be stowed whenever the instruments are not in 
use to preclude damage to them. It shall be necessary to Install tbs eyepieces 
when testis* requires use of the instrument. 

5.1.2.8 To preserve the operational life of the components of the MDC and LEB DOXY'S, 
the monitor routines shall be used only when required by test procedure «f^ 
trouble shooting. Such routines shall be terminated as quickly as possible in 
the test flow. Computer routines which cause the D6KY display to flash (either 
requesting data or displaying data) shall also be terminated as quickly as possible. 

5.1.2.9 To reduce the possibility of tbs optics drifting into the stops, place the optics 

in the ZERO mods whenevsr the optics is to be on and not used for any appreciable 
time, 

6.1,8.16 Avoid repeated slewing of 8KT Shaft and Trunnion into the mechanical stops. 

6.1.2.11 Prior to performing a ZERO OPTIC8, the SXT Trunnion shall be carefully slewed • 

to within +10 degrees of aero as indicated by the TPAC (Telescope Trunnion 
slaved to SXT). In no event shall the OPTIC8 by ZEROED from angles greater 
than +10 degrees on Trunnion. 

6.8 Standard Environmental Conditions 

6.8.1 The GAN System when installed In the Command Module shall he tested In an 
environment in accordance with ICD MH01-1348-416. Dust covers shall be 
installed on the SXT and SCT per ICD MH01-01350-116 when optics are not under 
test, 

6.2.1.1 For periods of GAN Testing with the optical heads and the eyepieces of the SCT 
and SXT of the C/M OAN uncovered, or with the eyepieces removed, the environ¬ 
ment shall meet at least the Class 100,000 particle stae and count. 

6.8.1.2 With the optical heads covered and the eyepleoes installed or covered an the optical 
components (BXT, SCT), the ambient env ir o nm ent shall meet the following 
conditions for particle slme and count. No mors than 1,400 particles 5.6 microns 
or larger per oubto foot. 

5.8.8 The APOLLO GAN System shall interface with a qualified ECS distribution system 
which shall supply coolant fluid during STANDBY and OPERATE control modss 
with flow rates and inlet temperatures as specified in ICD MH01-01346-416, 


6.8 




Test Equipment Tolerances 



APOLLO GIN Specification 
ND1002348G 


ft. 3.1 Measurements and tolerances as ststedher ein arebasio GAN 

System performance specifications. Calibration data mast be supplied to the 
Acceptance Checkout Equipment (ACE) for the Power and Servo Assembly Adapter 
Module (PSAAM) and Signal Conditioner Assembly (8CA) performance. PSAAM 
and Signal Conditioner stability uncertainties are included in Appendix L 

6.4 Test Sequence 

ft. 4.1 The test sequence should follow the flow chart of Figure 1, except for 6.2.5, 

Turn-On and Turn-Off procedure, which may be performed as the requirement 
arises. 


TABLE 1 


Paragraph No. 

Test Title 

•>2.1 

Application of Standby Power to GAN System 

6 .2.2 

CMC Operational Test 

6.2.3 

Operate Power On Test 

6.2.4 

GAN Power Supplies Test 

6 .2.6 

General Turn Off and Turn On Procedures 

6 .2.6 

GAN Operational Test 

6.2.7 

Gimbal Friction Test 

6 .2.6 

GAN Panel Brightness A Lamp Test 

6.2.3 

Semi-Automatic Mode Control Test 

6 .2.10 . 

Zero Optics Test 

6 .2.11 

Optics Coordinate Transformation Control Test 

6 .2.12 

Optics Function Test - VAB and PAD 

6 .2.12 

Optics Slew Rate Test 

6.2.14 

Stabilisation Loop Step Response Test 

6 .2.1ft 

DUG 8cals Factor Test 

6.2.16 

IMU Performanos Test 

6.2.17 

Fins Alignment Tent 8XT-NB-IMU 

6.2.18 

Gyrocompassing Teat 

6.2.13 

Voltage Margin Test 

6 .2.20 

8 /C Control A Display Test 


t 


J 
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5.4*2 
5.4.2.1 


ft.4.2.2 
6 . 4 . 2 . 2.1 

5.4.2.2 

5.4.2.2.1 

5.4.2.3.2 


Failure of the O criteria for DUO and PIPA parameters. 

If D}, Dg, or Dg exceeds Its maximum value as specified in Table D, Paragraph 
5.2.16.10.8 for any DUO or PIPA, a retest sequence shall be initiated as 
indicated below: 



RETEST SEQUENCE 


The retest sequence shall be performed using the paragraphs indicated in Table I 
corresponding to the out - of - epee parameters. Table 2 indicates the test positions 
and other isolated parameters that must bs recalculated aad qualified. 

If D|» Dg. or Dg exceeds Its maximum value after the retest aequenos Is com¬ 
pleted, the requirements of 5 . 4 . 2.2 (QUO) or S.4.2.3 (PIPA) shall apply. If 
Dl, Dg, and D 3 are within toiorenoes specified In Table D after the retest 
sequence Is completed* the original out-of- tolerance D terms calculated in 
paragraph 6.2.16.10.6 shall he exo nerated. 

DUG stability requirements. 

Failure to be within the maximum values for Dj or or after the retest se¬ 
quence shall constitute failure of the unit. 

' PIPA stability requirements. 

Failure to be within the maximum limits of Di or D 2 or Dj after the retest se¬ 
quence constitute failure of the unit. 

If authority has been obtained to degauss a PIPA, then data taken prior to the 
degaussing of that PIPA, shall not be used in the future to calculate stauility 
terms. After degaussing, the retest sequence of Paragraph 6 .4.2.1 must be 
performed. 
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PARAMETERS TO BE REQUALIFIED 


NBDY 

NBDZ 

NBDX 

ADGRAY, MBDY 
AD6RAZ, NRDZ 
AD6RAX, NBDX 

NBDY, NBDX, ADKAX, ADSRAX, ADIAY 

NBDZ, NBDX, ADIAZ 
NBDX, ADtAX, NBDY 

X PIPA BIAS, X PIPA 8. F. 

Y PIPA HAS . . 

YPIPA8.F. 


Z PIPA BMfl 
Z PIPA S. F. 
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Retest subsequent to replacement of a malfunctioned assembly with that of a 
flight certified assembly shall be at the discretion of NASA Engineering. Table 
n can be used as a guide to determine general retest requirements. In all re¬ 
test procedures, the test sequence of Figure 1 shall be adhered to. 

The resistance between the CMC case and structural ground shall be less 
than. 06 ohms. 

It is assumed that the Test Conductor has a working knowledge of the test 
equipment used; therefore, this procedure contains only the steps related 
directly to the GAN System components. If any questions arise concerning 
the test equipment, the Test Conductor should refer to the pertinent opera¬ 
tional manuals. 

The following requirements shall be completed before any of the tests in 
this specification are attempted. 

The GAN System shall be Government Furnished Property. 

The inetallatlon of the GAN System into the spacecraft shall have been com¬ 
pleted as specified in Mechanical Installation Specification for Apollo Guidance 
Equipment Block n MA0S06-0107. 

Interfacing systems (SC8, C A IS, EPS, ECS) shall have been verified to 
conform to loading and operational requirements as specified by the appro¬ 
priate ICD. 

All ACE equipment shall have been qualified in accordance with the respective 
quality assurance specifications prior to use with the GAN System. 






TABLE D. RETEST MATRIX 
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1.15 

5.15.1 
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The APOLLO GIN System shall interfroe with accepted EC8 and EPS distribu¬ 
tion systems for power and environment control purposes and with the SCS or 
8CS substitute system for signal interface in accordance with the applicable 
ICD's. 

General System Operating characteristics. 

The program does not automatically display computer error codes when a 
PROG alarm occurs. If error code is desired enter the following en K-148 
and then ^esrvs the D8KY display. 

VERB 05 NOUN 00 ENTR 

R1 - FAILREG 
R2 - FAILREG 4*1 
R3 - FAILREG +8 

The D6KY "NO ATT* lamp Uluminates any time the system is in the Coarse 
Align Mode, IMU Cage, or during turn on. 

Tracker FaU lamp may light after optics power turn on. Press the Error 
Reset to extinguish. 

The CMC warning light may come on for approximately 20 seconds when 4-25 
VDC CMC Operate Power is applied; if the MASTER ALARM light illuminates, 
push to reset. 

When coming out of AGC 8TBY, if the Standby lamp does Sot extinguish when 
the PRO pushbutton is pressed, re p eatedly press the PRO pushbutton until the 
Standby lamp does extinguish. Record the number of times it was necessary 
to press the STBY pushbutton. No more than three depressions of the PRO 
pushbutton shall be required to turn the STBY lamp off. 
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6.0 DETAIL REQUIREMENTS 


6.1 


6 . 1.1 


6 . 1 . 1.1 


6.1.1.S 


6.1.1.6 


6.1.1.4 


6.1.1.6 


Initial Tent Conditions 

The following precautions shall be observed to preclude loss of continuity in 
inertial component performance history of the IMU. Deviation may necessitate 
recalibration of the inertial components. 

The IMU shall be supplied with heater power on a continuous basis. When 
8/C Ground Power Supply, Model No. C14-418 Is not providing heater power, 
then the heat' r power shall be supplied through the Portable Temperature 
Controller (PTC) Model No. 823-011. The temperature of the IRIG's shall be 
maintained between 120* and 150*F. The temperature of the PIPA's shall be 
maintained between 115* and 145*F. 

The Standby Mode is identified by the circuit breakers IMU HTR MN A, IMU 
HTR MN B, COMPUTER MN A and MN B in the ON position and the GIN Power- 
IMU switch on LEB Lighting Control Panel in the OFF position. The Operate 
Mode is identified by the circuit breaker IMU HTR MN A. MN B, COMPUTER 
MN A and MN B in the ON position and tbs GIN Power-IMU switch on the LEB 
Lighting Control Panel in the ON position. The GIN System shall be operating 
in the Standby Mode with CMC power ON for a minimum of two hours prior to 
advancii* to tbs IMU Operate Mode. In the event Standby or CMC power is in¬ 
terrupted, an equivalent time period, but net less than 16 minutes, shall be 
allowed when power is restored before advancing to tbs Operate Mode, except that 
when the interval of interruption exoeeds two hours, a two-hour warmup period 
shall be mandatory (exceptions to the 2-hour varmop are noted in 6.2.5.2). 

The Inertial Measurement Unit shall not be without beater power for more than 
15 minutes. 

During the turn on of tbs GIN power, COMPUTER MN A and MN B and IMU HTR 
MN A and IMU HTR MN B circuit breakers must be turned onbefore the IMU MN A 
and IMU MN B circuit breakers on tbs Right Hand Circuit Breaker Panel of tbs 
CM. During the turn off of the GIN power the IMU MN A and IMU MN B circuit 
breakers must be turned off before the IMU HTR MN A and IMU HTR MN B 
circuit breakers on tbs Right Hand Circuit Breaker Panel of tbs CM. In no case 
shall COMPUTER MN A and MN B circuit breaker be turned off before IMU MN 
A and MN B circuit breakers. 

A warmup period of 1 hour with OPERATE power applied shall be required prior 
to performing any test in which gyro and accelerometer parameters are m ea sur ed, 
and 15 minutes warmup prior to any test in which precision amplitude and fre¬ 
quency power supply checks are made. 
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6.1.1.6 The following Command Module switches shall be in the position shown 

unless specifically directed otherwise in a procedural function. 

a. UP TLM switches on the LEB GAN Control Panel and MDC Panel 2 shall 
be set to ACCEPT. 

b. LAUNCH VEHICLE - GUIDANCE switch on MDC Panel 2 shall be set to IU. 
o. The SC CONT switch on MDC Panel 1 shall be set to CMC. 

d. The CMC MODE switch on MDC Panel 1 shall be set to AUTO. 

e. The VOG switch on MDC Panel 1 shall be set to CSM. 

L The LIGHT8-INTEGRAL control on the LEB Lighting Control Panel and the 
Left Hand Circuit Breaker panel shall be set to the minimum brightness - 
OFF position. 

6.1.S The follow!!* optical refers nos alignment requirements shall be demonstrated - 

MSO only. 

6 . 1.1.1 Gilt Installation Qualification Fixture. 

6.1.1.1.1 The SXT Optical Reference NO. 1 (Azimuth Antooet) LOS shall be located 
approximately 40 degrees (CW when Tie wed from above) from the 8CZ axis 
measured in a horizontal plans. At this position, the Optical Reference shall 
capable of being T ie wed through the SXT ST LOS. 

6.1.1.1.1 The SXT Optical Reference LOS position with respect to the horizontal plans 
shall be known to within 6 aro-oeooede. The azimuth bearing of the Optical 
Reference LOS shell be known to within *90 minutes of arc. 

6.1.1.1.9 The SXT Optical Reference NO. 1 LOS shall he located approximately 66 

degrees from the SXT Optical Reference Me. 1 (46 de gr ess Rem 1/C 1 axis) 
measured in a horizontal plans. At this position, the Optical R cI m w o c shall 
be capable of being viewed through tbs SXT STAR LOS. 

6.1.2.1.9.1 The SXT optical reference LOS position with respect te the h e r! e ant e I plans 
shall be known to with 6 arc-seconds. Tbs astmoth hearing of fee Op ti cal 
Reference LOS shall be known to within *90 minutes of arc. 

6.1.1.1.4 SXT Optical Reference No. 1 shall he capable of being v i ewe d thr ou g h fee SXT 
LLOS and the STAR LOS simultaneously at the Zero Optics pee hi o n . 

6.1.1.1.4.1 SXT Optical Reference NO. 1 shall have the capability to m ea s u r e fee non- 
parallelism of the LLOS and STAR LOS to a resolution of 1-ars-eoonuds. 

16 


J 


ji 

in 


ti 

i 




APOLLO GIN Specification 
ND1002348G 


6.1.3 Deleted. 


6.1.4 


6.1.4.1 

6.1.4.S 


6.1.4.3 

6.3 

6.3.1 

6.3.1.1 

6 . 3.1.3 

6.3.1.3 

6.3.1.3.1 

6.2.1.3.1 


Emergency Shutdown Procedure 

CAUTION: In the event of a malfunction occurence which could damage the 

GIN System before the nomal shutdown procedure 6.2.6 could 
be performed, the following sequence should be utilized In the 
spacecraft. 

On the LEB Lighting Control Panel set the G/N POWER-IMU and G/N POWER - 
OPTICS switches to OFF. 

On the Right Hand Circuit Breaker Panel set the following switches and circuit 
breakers to OFF (breakers pulled out). 

a. GUIDANCE/NAVIGATION COMPUTER Mft A and MN B 

h» GUIDANCE/NAVIGATION IMU HTR MN A and MN B 

O. G/N POWER switch to OFF 

d. GUIDANCE/NAVIGATION IMU MN A and MN B 

■ f 

e. GUIDANCE/NAVIGATION OPTIC8 MN A and MN B 
L GUIDANCE/NAVIGATION POWER AC 1 and AC 2 

Verify that the PTC is providing heater power to the G6N System. 

Test Procedures 

Application of Standby Power to GIN System 

All power and control switches on the GAN Indicator Control Panel shall be 
placed in the OFF or neutral position. 

The Portable Temperature Controller (PTC), shall be supplying Inertial com¬ 
ponent heater power to the GAN System through the PSA, Connector No. 46J2. 

Computer Power On 

Set the POWER-AC1 and ACS breakers on the Right Hand Circuit Breaker Panel 
to ON (breakers pushed in), and position G/N POWER switch to AC1. 

Set the GAN COMPUTER MN A and MN B Breakers on the Right Hand Circuit 
Breaker Panel to ON (breakers pushed in). 

lo 



6.2.1.3.3 

6.2.1.3.4 

6.2.1.3.5 

6.2.1.3.6 

6.2.1.3.7 

6.2.1.3.8 

6.2.1.3.8.1 

6.2.1.3.8.2 

6.2.1.3.8.3 

6.2.1.3.8.4 

6.2.1.3.8.6 
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Set the computer numerical die play lights to the nlmlmum acceptable brightness 
by routing the Brightness Controls on the MDC and LEB Lighting Control Panels 

The +28 VDC CMC OPERATE Toltage (CO 1520) shall be +28.8*3 VDC. Verify 
CRT indication. On D6KY verify TEMP light is ON. On the GAN Indicator 
Control Panel verify PGN8 light is ON. 

The voltage output of the +4 VDC CMC supply shall be +4.00*0.20 VDC, 
(CG1030). The value on the CRT shall be recorded. 

The voltage output of the +14 VDC CMC supply shall be +14.0*0.4 VDC, 
(CG1020). The value on the CRT shall be recorded. 

Using D6KY, enter VERB 36, ENTR, then press RESET. Verily that Rl, R2, 
R3, VERB, NOUN, and PROG are blank.. 

IMU HTR Heater Power On 

Enter the IMU SUndby Mode of operation by engaging the IMU HTR MN A and 
MN B breakers on the Right Hand Circuit Breaker Panel (breakers pushed in). 

NOTE: Restart Lamp may illuminate, if it does, disregard and press RSET 
on the D8KY. 

Verify ttwt the IMU +28 VDC STANDBY discrete lamp on Event Module i» 
illuminated (CG 1513). On DfflCY verify TEMP light is extinguished. On the 
GIN Indicator Control Panel verify PGNS light is extinguished. 

Record the value of the following signals displayed on the CRT. 

signal Bmtoiranfr 

a. CG 1331 28V 3200 CPS 28.6*0.6 VRM8 

POWER SUPPLY FEEDBACK 

b. CG 1510+28 VDC 28.8*3 VDC 

STANDBY POWER 

The PIPA TEMP on the CRT shall be monitored at 15 min., 1 hr. and 2 hrs. 
from execution of 6.2.1.4.1 to Insure that the PIPA Temperature Control 
Loop circuitry is operating to maintain a temperature of 130.5*1.5*7 (CG2300). 

At the termination of the 2-hour period, record the PIPA temperature (CG2300) 
on the CRT. On the event recorder verify that the IMU HEATER current dis¬ 
crete (CG2302) is ON and that the IMU BLOWER current discrete (CG2303) is 
OFF Bier the last two hour period (o cca s i onally discretes may cycle). 
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With the eyepiece In the Eyepiece Storage Unit, check the eyepleoe surface 
temperature at the quick disconnect flange using an LAN #8693 Temperature 
Potentiometer, or a similar type thermocouple probe meter. Record both 
the ESU ambient and eyepleoe surface temperatures. Verify that the eyepiece 
surface temperature Is between 5 and SO degrees F. above the ambient temperature. 

Deleted. 

Initiate CMC self-check by entering the following seqnenoe Into the K-start: 

a. VERB 21 NOUN 27, ENTER * 

b. 77777, ENTER 

C. VERB 16 NOUN 01, ENTER ' 

d. 1366, ENTER 

Monttor until R2 (8COUNT +1) Increments twice. If an error Is detected the 
PROGRAM ALARM lamp on the DSKY'a shall light. 

Terminate the monitor routine by entering the following Into the DSKY. 

VERB 34, ENTER 

Enter the following Into the K-start: 

- f ■ 

a. VERB 21 

b. NOUN 27, press ENTER pushbutton 
o. 00000, press ENTER pushbutton 


NOTE: Verify ttet IMU STANDBY power (Including CMC operate power) is 
applied, IMU OPERATE Power la not applied. (GAN IMU HTR MN A 
and MN B breakers engaged. Computer MN A and MN B breakers 
engaged, IMU MN A and MN B breakers disengaged, O/N Power-IMU 
switch on LEB Lightii* Control Panel ta OFF Position). 

Using the LEB CMC DSKY, enter the following seqnenoe of data Into the CMC 
to laltlate the DSKY check. Press the ENTER pushbutton after each entry 
denoted by E). 

VERB 36, E Press RESET 

VERB 21 NOUN 27, E 


77766, E 
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s.i.i.i 


8.3.1.9 


9.3.3. 9.1 


8.3.8.3.S 


All the dtdtr olmliw oMt sla m unt o (PROG, VERB, NOUN, and Row 1, Row 3, 
Row 3) shall display the decimal number (9), Including the 9's, each of the 
following shall be displayed for approximately 8 seconds. 

a. 9's 

b. 9's 

c. re 

d. 6's 
a. 5»e 
t 4’s 

ft. **• 

k. S's 

L l's 
J. 0's 

k. Minas signs in lows 1, 3, 3 (On concurrently for 9 sec) 

l. VERB-NOUN flashing (On concurrently for 5 sec) 

m. COMP ACTY (On oonoarvently for 5 sec) 

o. Pins signs in Rowe 1, 3, 3 (On con curre ntly for 5 sec) 

p. VERB-NOUN flashing (On oeaonrrentiy for 9 sec) 

q. COMP ACTT (On oono ar r e n tly for 8 sec) 

r. COMP ACTT - On for 3 es s ond e , then DflKT blanks. 

CAUTION and STATUS Displays 

Enter VERB 39, ENTR, Into LEB CMC DSKY. 

The following MDC and LEB CMC D6KT displays shaU illuminate for 
approximately 8 seconds. 

a. UPLINK ACTT 

b. NO ATT 
0. STBY 

d. KEY REL Flashing 

e. TEMP 

f. QIMBAL LOCK 

g. PROO 

k. RESTART 


L TRACKER 


S3 
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6.2.2.3.2(Cont) J. OPR ERROR Flashing 
. k. COMPACTY 

l. PROGRAM 88 

m. VERB 88 NOUN 88 fUahix* 
a. +88888 in Rl, R2 and R3 

o. PGNCS. CMC, IBS WARNING light* (CMC ehall remain Illuminated 
for i*»6 seoouris). 

After Indication* a. through m. go oat, +88888 shall remain In Rl, R2, R3. 

6.2.2.4 D8KY Pushbutton Check 

6.2.2.4.1 Enter the following sequenoe into the LEB CMC D6KY. Pres* the ENTER 
pushbutton after each entry (denoted by E). 

a. VERB 25 NOUN 01, X 

b. 02100, X 

O. +00122, X • 

d. -00456, X 

e. -00780, E 

8.2.2.4.2 The LEB CMC DSKY shall Indioate +00122 to Rl, -00456 in R2, and -00780 
In R3. 

6.2.2.4.2 Enter VERB 05, NOUN 01 Into the LEB CMC DSKY. Press the ENTER pushr 
Button. 

6.2.2.4.4 Enter 02100 Into LEB CMC DSKY. Press the ENTER pushbutton. The LEB 
CMC DSKY shall Indicate 00024 In Rl, 77664 tn R2, and 77576 in R3. Verily. 

6.2.2.4.5 Enter the following sequenoe Into the LEB CMC DSKY. 

a. VERB 21 NOUN 01, ENTER 

b. 02100, ENTER 

e. +00122, DO NOT press ENTER 

6.2.2.4.5.1 Press the CLEAR pushbutton. Rl shall dear. 

6.2.2.4.0 Enter VERB 06 NOUN 70 Into the LEB CMC DSKY. Press the XNTER push¬ 

button. The operator Error Light shall light. 

Press the RESET pushbutton. The Operator Error light shall extinguish. 

24 
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6.2.2.4.7 Enter the followti* sequence into the LEB CMC D6KY. Press the ENTER 

pushbutton as indicated. The Key Release Light shall light. 

a. VERB 16, NOUN 20, ENTER 

b. VERB 

6.2.2.4.7.1 Press the KEY RELEASE pusttratton. The Key Release light shall extinguish. 

6.2.2.4.7.2 Enter VERB 36, into ths LEB CMC DSKY. Press the ENTER pushbutton. 
NOTE: 6.2.2.4.8 does not apply to 2TV-1 

6.2.2.4. • Press ths FRO pushbutton and rarity ths CH 32 on the CRT displays 5XXXX. 

Release ths PRO pustfcutton and rarity that CH 32 on the CRT displays 7XXXX 

6.2.2.4.2 Repeat 6 . 2.2.4.1. through 6.2.2.4.S using the MDC CMC DSKY. 

6.2.2.S Uplink and Downlink Checks. 

6.2.2.6.1 Enter VERB 36 into K146. Press the ENTER pushbutton, then press ERROR 
RESET pushbutton. 

a. VERB 26 NOUN 01 ENTER ' 

b. 02100, ENTER 
O. 00000, ENTER 

d. 77777, ENTER 

e. 07264, ENTER 

f. VERB 06 NOUN 01, ENTER 
L 02100, ENTER 

6.2.2.6.2 CMC Registers Rl, R2, and R3 display on tbs CRT shall indicate 00000, 
77777, and 07264, respecttrely/ 

6.2.2.6.4 Set/Verity ttet ths UP TLM switch on the Main Display Panel is set to 

ACCEPT and that the UP TLM switch on the G4N Indicator Control Panel 
is set to BLOCK. 

6.2.2.6.6 Execute ths Block Uplink Override R-8TART to enable data to be sent Tia 

K-8TART. On K-148 insert VERB. Verity that the VERB indications on 
the DSKY and CRT does not change. 

6.2.2.6.6 Set the UP TLM switch on the G6N Indicator Control Panel to ACCEPT. 
Verity that the BLOCK UPLINK discrete is OFF. 

6.2.2.6.7 On K-146 Insert VERB 01. Verity that ths VERB indication on ths DSKY 
and CRT is 01. 
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6.2.2.5.8 Set the UP TLli twitch on the MAIN DUPLAY Ptat! to BLOCK. Verity 

that the BLOCK UPLINK dteciwte It ON. 

8.2.2.5.S On K-148 tneert VERB. Verity VERB tadtoattoa oe the D8KY tad CRT doee 
act change. 

6.2.2.5.10 Set the UP TLM ewttch on the MAIN DUPLAY Paael to ACCEPT. Verity 
that the BLOCK UPLINK dlecrete te OFF. Remove the Block Uplink Override 
R-8TART. 

6.2.2.5.11 On K-148 tneert VERB 36. Preee the ENTER poehtntton. 

6.2.2.6 Deleted 

6.2.2.T Parity FattTeet 

6.2.2.7.1. Enter the following Into the K-148. Preee the ENTER puehbutton after 

each entry. 

8. Deleted. 

b. Deleted. 

C. VERB 24 NOUN 02. ENTER 1 

d. 02100 ENTER 

e. 33777, ENTER 

f. 04644, ENTER 

g. VERB 25 NOUN 26, ENTER 

h. 04000, ENTER 
J. 01500 ENTER 
k. 00004 ENTER 

m. VERB 30, ENTER 

The RESTART lampe oa the MDC A LEB DfSKY*e ehall fllnminate. The PGN8 
caution lampe on the MDC A LEB aanaciator panele ehall illuminate. 

0.2.2.7.2 Preee the ERROR RE8ET puehbutton on the K-Start. The RE8TART A PGN8 

caution lampe ehall eztinguleh. 

6.2.2.7.3 Enter VERB 36, Into the K-148. \ Preee the ENTER puehbutton. 
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8.2.2.0 Rupt Lock Test 

6.2.2.8.1 Enter the following sequence into tbs K-148 .Pwm the ENTER pushbutton 1 

after each entry. 

a. VERB 24 NOUN 01, ENTER 

b. 08100, ENTER 

e. 20001, ENTER 
d, 01500, ENTER 

#. VERB 25 NOUN 25, ENTER 

f. 00001, ENTER 

g. 01600, ENTER 
b. 00004, ENTER 

I. VERB 21, ENTER 

Tbi RESTART and PROG lampe oa tbe MDC and LEB EWCTe shall tllnminato. 
Tbs PON8 eaatioa lampe oa tee MDC A LEB asannotstor paaela shall Ilium late i 

8.2.2.8.S Preen tbs ERROR RESET pnebbnttea oa tee K-148. , tbe RE8TART A PGN8 

aaaltea hteaihfell extinguish* 

t.2.2.1.2 Enter VERB 28 into the K-I4A. Press tee ENTER pushbutton. 

8.2.2.0 TC Trap Teat 

5.2.2.0.1 Eater tbs following sequence late tee K-140. .. Press tbs ENTER pnshbottoa 

after each eatry. 

a. VERB 21 NOUN 02, ENTER 

b. 02100, ENTER 
o. 01500, ENT£R . 

d. VERB 25 NOUN 25, ENTER 

e. 04000, ENTER 


t 01500, ENTER 


6.2.2.9.1(Cont) 


6.2.2.9.2 

6.2.2.9.2 

6.2.2.10 

6.2.2.10.1 


6.2.2.10.2 

6.2.2.10.2 

6 . 2 . 2.11 
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g. 00004 ENTER 

h. VERB SO. ENTER 

The RESTART and PROG lampe on the MDC * LEB DSKY'a ahaU tilmninate. 

The PGN8 caution lampe on the MDC A LEB annunciator panela ehall illuminate. 

Preea the ERROR RESET pushbutton on the K-146. The RESTART A PGNS 
caution lamps shall extinguish. 

Enter VERB 36 into the K-146.; Press the ENTER pushbutton. 

Nlghtwatchmaa Test 

Enter the following sequence into the K-148. . Press ENTER pushbutton after 
each entry. 

a. VERB 24 NOUN 01, ENTER 

b. 02100, ENTER 
O. 20001, ENTER 

d. 01600, ENTER ? 

•. VERB 26 NOUN 26, ENTER 
f. 04000, ENTER 
* 01500, ENTER 
h. 00004, ENTER 
L VERB 20, ENTER 

The RE8TART and FROG lamps on the MDC A LEB DWTs sImlII Ulumlnate. 

The PGNS caution lamps on the MDC A LEB annunciator panels shall illuminate. 

Press the ERROR RE8ET pushbutton on the K-146. The RE8TART A PGNS 
caution lamps shall sstinguish. 

Enter VERB 26 into the K-142. Press the ENTER pushbutton. 

Bank Sum Check 

Prom a program listing for the installed CMC ropes, obtain a list of bank 
CKSM bugger words. 


6.2.2.11.1 
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•. 2 . 2 . 11.1 

•. 2 . 2 . 11.2 


•.2.2.11.4 

• r.r.is 
•. 2 . 2 . 12.1 

•. 2 . 2 . 12.2 

•. 2 . 2 . 12.2 

•.2.2.12.4 

•.2.2.12.5 

•. 2 . 2 . 12.8 

8.2.2.12.7 

8.2.2.12.2 

8.2.2.12.2 

8.2.2.12.10 


Enter VERB 21, ENTER into K148. 
Record the following: 


R2 ■ Bank Number 
R3 - Bank CKSM bugger word 
R1 shall be the same as R2. 

R3 shall equal the CKSM bugger word for the indicated bank. 

Enter VERB 33, ENTER 

Repeat 8.2.2.11.2 until all banks hare been checked. Terminate the Bank 
Sum Test fay entering VERB 34, ENTER into K148. 

CMC Clock Frequency Test. 

Insure that CMC operate power has been applied for a minimum of 10 minutes 
before performing this test. 

Verify that the counter is connected to the 2.2 kc signal on the hardline. 
Insure that the oounter has been warming up for a minimum of 20 minutes. 

On the oounter, 

Set the FUNCTION switch to MAN START 

Set the TIME BASE switch to: 1 usee TIME UNIT/COUNT 

Set the SENSITIVITY central to CHECK 

Verify proper oounter operation. 

Set the FUNCTION switch to REMOTE OR TIME INTERVAL. 

Plug tn the Preset unit and set: 

MODE switch to PRESET 
N switches to 28000. 

Tarn SAMPLE RATE control fully clockwise (BOLD). Witt 25 seconds for 
counter display to fill. 

Start counting by depressing RESET switch on oounter. 

After approximately 20 seconds, read and record oounter display. 
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6.2.2.12.11 Repeat steps 6.2.2.12.9 and 6.2.2.12.10 nine times. 

6.2.2.12.12 The average of the 10 previous readings shall be 30.000000*0.000060 seconds. 

6.2.2.12.13 Insure that the system is not in IMU Operate. 

6.2.2.12.14 Perform the following D6KY operations: 

VERB 37 ENTR 

06 ENTR/ENTR 

Press and hold the PRO pushbutton on the D6KY for 3 seconds. Verify the 
Standby lamp is lighted. 

6.2.2.12.16 Repeat steps 6.2.2.12.9 through 6.2.2.12.12. 

6.2.2.12.16 Pr ess and-hold the PRO pushbutton on the D6KY for 3 seconds. Verify the 
Standby lamp is not lighted. 

6.2.2.12.17 Perform the following D6KY operations: 

VERB 37 ENTR 

06 ENTR 

Minimum Impulse Controller Input Test. 

Enter the following into the D6KY. 

a. VERB 11 NOUN 10, ENTER 

b. 00032 ENTER 

6.2.2.13.2 Set the Minimum Impulse Controller on the Indicator Control Panel to the 
following position and observe R1 of the D6KY for the proper indications. 

me f9tuiai 


a. Up 77776 

b. Down 77776 

o. Left 77737 

d. Right 77757 

a. Clockwise 77773 

L Counterclockwise 77767 

g. Neutral 77777 


6.2.2.18 

6.2.2.13.1 


6.2.2.13.3 Enter VERB 34, ENTER into tbs D8KY. 


96 


APOLLO GAN Specification 
ND1002348G 


6.2.2.14 

6.2.2.14.1 

6.2.2.14.2 

6.2.2.14.2 

6.2.2.14.4 

6.2.2.14.6 

6.2.2.14.6 

6.2.2.14.7 
6.2.2.14.6 
6.2.2.14.6 

6.2.2.14.10 

6.2.2.14.11 

6.2.2.14.12 

6.2.2 
6.2.2.1 


6.2.2.1.1 


Mark and Mark Reject puahbotton teat. 

On the GAN Indicator Control Panel press and hold MARK pushbutton. 

Observe PROG alarm lamp Is lighted. 

Enter the followli* In K-148; 

VERB 11 NOUN 10 ENTR 

00016 ENTR 

Observe that DSKY row 1 displays 00040. 

Release MARK pushbutton. 

Observe that DSKY Row 1 displays 00000. Press ERR RSET pushbutton. 
Press and hold the REJECT pushbutton on the GAN Indicator Control Panel. 
Observe PROG alarm lamp ts lighted. 

Observe ttet DSKY Row 1 displays 00100. 

Release tbs REJECT pushbutton. 

Observe that DSKY Row 1 displays 00000. Press ERR RSET pushbutton. 
On tbs DSKY perform the following operation: 

VERB 36 ENTR 
Operate Power On Test 
IMU Operate Power ON 

CAUTION: The sequences specified In this test must be adhered to. 

Derlatloos may necessitate xecalibratlou of the Inertial 
components. 

NOTE: Disregard the G1MBAL LOCK Indicator until the completion of 
Step 6.2.2.1.6. 

The following Command Module switches and circuit breakers shall bs In 
tbs follow!!* state: 

Right Hand Circuit Breaker Pansl 

*1 




6.2.3.1.1(CouL) 


A. 2.3.1.2 


3.3.3.1.3 
M.3.1.4 
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a. GUIDANCE/NAVIGATION COMPUTER MN A and MN B breakers on 
. (pee bed la) 

b. GUIDANCE/NAVIGATION IMU HTR MN A and MN B breakers on 
(pushed in) 

e. GUIDANCE/NAVIGATION IMU MN A and MN B breakers o tt 
(pulled out) 

d. GUIDANCE/NAVIGATION OPTIC8 MN A and MN B breakers off 
(pulled out) LEB Lighting ContXwl Panel 

a. G/N Power - IMU set to OFF 

f. G/N Power - Optics set to OFF 

Switches and selectors on tbs GAN Indicator control panel shall be set as 
follows: 

a. OPTIC8 ZERO to ZERO 

b. OPJ1C8 MODE to MANUAL 

e. OPTICS COUPLING to DIRECT 

d. OPTICS SPEED to MED 

0. OPTICS TEL TRUN to SLAVE to 8XT . , ■ 

L RETICLE BRIGHTNESS to Minimum brightness position 

Adjust tbs Command Module MDC and LEB Lighting Controls to minimum 
intensity for proper readout of GIN Displays. 

8et up the ACE analog recorders to monitor the following measurements 
(set chart speed to A mm/sec): 

a. CG 1117 IGA Servo Error li Phase 

b. CG 2177 OGA Servo Error In Phase 

e. CG 2147 MGA Serro Error In Phase 

d. CG 2112 1G IX Resolver Hutput Sin 

e. CG 2172 OG DC Resolver Output Sin 

f. CG 2142 MG IX Resolver Output Sin 

g. CG 1040 +220 VDC PIMA Supply DC Level 

CAUTION: Before proceeding, insure that tbs GAN System has been operating 
in tbs STANDBY MODE (power configuration as defined in A. 2.3.1)‘ 
for a minimum period of 2 hours. Exceptions to this requirement 
are noted in A. 2. A. 2.2. 

CAUTION NOTE: If the requirements of A. 2.3.1.6 are not met, remove IMU 
operate power immediately by placing tbs G/N POWER-IMU 
switch on tbs LEB Lighting Control Panel to OFF. 
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6.2.3.1.5 Perform the following sequence: 

a. Turn on the MU MN A and MN B circuit breakere on the Right Hand 
Circuit Breaker Panel (breakere pushed in). 

b. Start Analog Recorders. 

c. Place G/N Power - 1MU switch on the LEB Lighting Control Panel to 
D(U (switch toggle up). 

6.2.3.1.6 Immediately begin monitoring the foUowing measurements. 

a. The MU Operate Power Is+28.8*3 VDC (CG 1600). Verify on CRT. 

b. On the recorders, verify that oscillations are not sustained and that a 
mil is achieved within 10 seconds of power application in 6.2.3.1.8 
on the following measurements: 

CG 2112, IG DC Resolver Output $in 
CG 2142, MG DC Resolver Output Sin 
CG 2172, OG DC Resolver Output Sin 

e. Deleted, ’ 

d. On the CRT, verify the absence of the +120 VDC PIPA supply (CG 1040) 
for a period of 00*10 seooads fallowing power application in 6.2.3. L 5. 

Verily PIPA fail discrete is present during this period. After approximately 
100 seoonds, the voltaga shall read +120*6 Vdc. 

o. Stop the analog recorders. 

6.2.3.1.7 Insure that the foUowing alarm lamps are not lighted on GIN LEB Display 


a. CMC Warning 

b. 188 Warning 
o. PGNS Caution 

6.2.3.1.8 Verify tl*t the PROGRAM ALARM lamp on the DSKY*s does not light. 

6.2.3.1.6 The OG, IG, and MG CDU angles shaU be 00000*00150. Verify on CRT. 

6.2.3.1.10 Enter the foUowing into K-148: 

a. VERB 41 NOUN 20, ENTER 

b. +00000, ENTER 

O. +00000, ENTER . 

d. +00000, ENTER " 


1 
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6.2.3.1.11 


6.2.3.1.12 


6.2.3.1.14 


6.2.3.1.16 


6.2.3.2 


6.2.3.2.1 


Verify that the following secondary power supply voltages are not flashing 
on the CRT display. 

T A B L E YIt . .. gE CP W A H Y P QW E& SZITLY YQ LJAG S? 


MWi W9r 

Signal 

1. 

CG 1041 

+120 VDC PIPA SUPPLY 

2. 

CG 1051 

+20 VDC PIPA SUPPLY 

3. 

CG 1052 

-20 VDC PIPA SUPPLY 

4. 

CG 1070 

+4 VDC CDU SUPPLY 

5. 

CG 1100 

«-28 VDC ELECTRONICS 

6. 

CG 1021 

+14 VDC CMC SUPPLY 

7. 

CG 1080 

+4 VDC CMC SUPPLY 

8. 

CG 1201 

IMU 28V 800 CPS 1 pet 0 ph 

9. 

CG 1202 

IMU 28V 800 CPS 5 pet ph A 

10. 

CG 1203 

IMU 28V 800 CPS 5 pet ph B 

11. 

CG 1331 

3.2KC 28V SUPPLY 

12. 

CG 1110 

2.5 VDC TM BIAS 


The IMU Platform should not be moved during the Temperature Control 
Test. 15 minutes after the application of IMU OPERATE power record PIPA 
TEMP (CG 2300) displayed on the CRT. ■ t ■ ' ■ 

1 hour after the application of IMU OPERATE power monitor and record 
PIPA TEMP (CG 2300) every 5 minutes for 1 hour. Verify that each reading 
does not deviate from the average of each signal by more than 0.1*F. 

When 2 hours have elapsed since the application of IMU OPERATE power 
record PIPA TEMP. PIPA TEMP shall be 130.5*1.5"F. PIPA TEMP shall 
be within 0.5*Wof that recorded in 6.2.3.1.12 and 6.2.1.3.8.4. 

Optics Power ON 

Optics power shall be applied by actuating the GIN OPTICS MN A and OPTICS 
MN B breakers on the Right Hand Circuit Breaker Panel (breakers pushed in), 
and placing G/N Power - OPTICS switch on the LEB Lighting Control Panel 
to ON. 


6.2.3.2.2 OPTIC8 +28 VDC discrete shall be issued (CG 1533). Verify by observing that 
the OPTICS lamp on Event Module is illuminated. Verify that the +28 VDC 
OPTX OPERATE BUS (CG 1530) is +28.8*3 VDC. Record the indication on the 
CRT. 

6.2.3.2.3 Verify the following secondary power supply voltages on the CRT are not 
flashing: 

CG 1211 OPTX 28V 800 CPS 1 pet 0 ph 

CG 1212 OPTX 800 CPS 5 pet-90 ph. ^4 
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6.2.3.2.3.1 8et/verlfy OPTICS MODE on the GAN Indicator Control Panel to MAN. 

A.2.3.2.3.2 CAUTION: See Paragraph S. 1.2.11 before proceeding. Set the OPTIC8 ZERO 

ewitch on the GAN Indicator Panel to ZERO. 


6.2.3.3 IMU Cage Teal 


6.2.3.3.1 


Enter the following into the D6KY: 

a. VERB 40 NOUN 20, ENTER (wait 3 eeconds) 

b. VERB 41 NOUN 20 ( ENTER * 

O. +00200, ENTER 

d. +00200, ENTER 
a. +00200, ENTER 


A. 2.3.3.2 


A. 2.3.3.3 


A. 2.3.3.4 


A.2.3.3.S 


Observe that the NO ATT lampe on the DSKY’s light and that CDUX, CDUY, 
CDUZ on the CRT indicate approximately +00200. 

8et up the Analog Recorder to monitor the following signals: . 

a. W IX Resolver Output Sine (CG 2112) 

b. MG IX Resolver Output Sine (CG 2142) 
o. OG IX Resolver Output Sine (CG 2172) 

Start tbe Analog Recorders. 

On MDC panel 1, press and hold the IMU CAGE switch in the CAGE position. 
On tbe Analog Recorder, verify that the IX Sine signals (CG 2112^ CG 2142, 
and CG 2172) null out at 0.5V rms or less. 

Release tbe IMU CAGE switch. Disregard any momentary transients on the 
IX Resolver Sine signals when tbe switch is released. Sustained oscillations 
shall be cause for immediate removal of IMU OPERATE power. 

On tbe CRT verify that CDUX, CDUY and CDUZ are all between +00150 and 
+35850. 


A. 2.3.3. A Stop the Analog Recorders. 

A. 2.4 GAN System Power Supplies Test 

A.2.4.1 Proceed with this test if A.2.3, Operate Power On Test, has been oomplsted * 

and system operation has hot been interrupted. If system operation has been 
Interrupted, perform A. 2.5.2, Turn On Procedure, before proeeedtng with 
this test. Insure that tbe IMU Operate Power has been on for at least 15 
minutes before proceeding with this test. 
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6.2.4.2 

6.2.4.2 


6.1.4.4 


6.2.4.5 


Enter the follow!* sequence into the K-Start. Verb 41 NOUN 20, ENTER; 

+00000 ENTER; +00000 ENTER; +00000 ENTER. 

8et/Vertfy the following circuit breakers and switches on the Right Hand 

Circuit Breakers Panel and LEB. 

a. COMPUTER MN A toON (pushed in) and COMPUTER MN B to OFF 
(pulled out). 

b. G/N - POWER to AC1 

o. IMU HTR MN A to ON (pushed in) and IMU HTR MN B to OFF (pulled out). 

d. IMU MN A to ON (pushed in) and IMU MN B to OFF (pulled out). 

e. G/N POWER - IMU to IMU 

t OPTICS MN A to ON (pushed in) and OPTIC8 MN B to OFF (pulled out). * 

g. G/N POWER - OPTICS to OPTICS 

Record the voltage indicated on the CRT for the following signals: 

a. The +28 VDC IMU OPERATE (Buss No. 1) output voltage shall be +28.8*3 
VDC (CG 1500). 

b. The +28 VDC IMU STANDBY (Buss No. 2) output voltage shall be +28.8*8 
VDC (CG 1510). 

e. The +28 VDC CMC OPERATE (Buss No. 3) output voltage shall be +28.8*3 
VDC (CG 15SS). 

d. The +28 VDC OPTX OPERATE (Buss No. 4) output voltage shall be +28.8*3 
VDC (CG 1530). 

e. The CG 2221, IGA CDU Coarse Error measurement shall be 0.0*0.88 V rms. 

f. The CG 2251 MGA CDU Coarse Error measurement shall be 0.0*0.68 V rms. 

g. The CG 2281 OGA CDU Coarse Error measurement shall be 0.0*0.68 V rms. 

Record the voltage indicated on the CRT for the following power supplies: 

a. The +120 VDC PIPA Power Supply output voltage shall be 120*6 VDC 
(CG 1040). 

b. The +20 VDC PIPA Power Supply output voltage shall be 20.0*1.2 VDC 
(CG 1051). 

e. .The -20 VDC PIPA Power Supply output voltage shall be -20*2 VDC 
(CG 1052). 

d. The -28 VDC Electronics Power Supply Output voltage shall be -28.5*6.0 
VDC (CG 1100). 



APOLLO QW Specification^ 
ND1002348G 

S. 2.4. • The following Tallies shall be measured with the guidance reference clock 
synchronizing Input pulse. Record the roltage Indicated on the CRT. 

a. I MU 28V, 800 CPS 1% 0 deg roltage shall be 28.0*0.8 VAC (CG 1201V 

b. IMU 28V, 800 CPS, 5% PHA - 00 deg. Yoltage shall be 28.0*1.4 VAC (CG 1202). 

c. IMU 28V, 800 CPS, 5% PHB 0 deg. Yoltage shall be 28.0*2.1 VAC (CG 1203). 

d. Optics 28V, 800 CP8 1% 0 deg Yoltage shall be 28.0*0.8 VAC (CG 1211). 

e. Optics 28V, 800 CPS 5% - 90 deg Yoltage shall be 28.0*1.5 VAC (CG1212). 

t PH Dlff IMU 5% 0 deg. -00 deg. (CG 1207) phase difference shall be -90* *10*. 

g. PH Dlff Optics 1% IMU 1% (CG 1220) phase difference shall be.0* *10V* 

8.2.4.7 Record the Yoltages indicated on the CRT for the following power supplies: 

. a. The *14 VDC CMC Power Supply output Yoltage shall be *14.0*0.4 VDC (CG 1020) 

b. The *4 VDC CMC Power Supply output Yoltage shall be *4.0*0.2 VDC (CG 1030). 

c. The *4 VDC CDU Power 8upply output Yoltage shall be *4.0*0.2 VDC (CG 1070). 

d. The *2.50 VDC TM BIAS SUPPLY output Yoltage shall be *2.50*0.08 VDC 
(CG 1110). 

8.2.4.8 Record the CRT indications for the following measurements: 

a. The 28V, 3200 CPS Power Supply feedback output roltage shall be 28.8*0.6V 
RMS (CG 1331) • 

h. The phase difference between the 3.2 Ko supply and CMC syne shall be 0** 10* 
(CG 1338). 

e. The *14 VDC CMC Power Supply rms noise shall be less than 0.2 Yrms 
(CG 1021). 

d. The *4 VDC CMC Power Supply rms noise shall be less than 0.2 Yrms 
(CU1031). 

8.2.4.8.1 Enter the following Into the K-148>- 

VERB 41 NOUN 20 ENTS 
*00000 * ENTR 

*00000 ENTR 

*09000 ENTR 

Wait 15 seconds. 

8.2.4.9 Set/Verify the following olrcuit breakers and switches on the Right Hand Circuit 
Breaker Panel and LEB: 

a. G/N POWER-OPTICS to OFF 

b. OPTIC8 MN B to ON (pushed is) and OPTICS MN A to OFF (pulled out) , 

0 . G/N POWER - IMU to OFF 

d. IMU MN B to ON (pushed in) and IMU MN A to OFF (pulled out). 

e. IMU HTR MN A to OFF (pulled out) 

f. G/N - POWER to OFF 

g. COMPUTER MN B to ON (pushed U* and COMPUTER MN A to OFF 
(pulled oid) 

r 
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6.2.4.10 


6.2.4.11 


6.2.4.12 


6.2.4.13 


6.2.4.14 


6.2.4.16 


6.2.4.16 


6.2.4.17 


Verify that the +28 VDC CMC OPERATE output voltage la +28.8*3 VDC 
(CG 1520). 

8et the G/N - POWER a witch on the LEB to AC2. Set the IMU HTR MN B 
to ON (pushed In). Verify that the +28 VDC IMU STANDBY output voltage 
la +28.8*3 VDC (CG 1500). 

Walt until 16 minutes have elapsed since setting G/N POWER - IMU to OFF 
In 6.2.4.9. o then set the G/N POWER - IMU to IMU. Verify that the +28 
VDC IMU OPERATE output voltage Is +28.8*3 VDC (CG 1600). 

Set the G/N POWER - OPTICS to OPTICS. Verify that the +28 VDC OPTX 
OPERATE output voltage Is +28.8*3 VDC (CG 1630). 


Repeat 6.2.4.5 through 6.2.4.8. 


8et the following circuit breakers to the position Indicated: 

a. Set the COMPUTER MN A to ON (pushed In). 

b. Set the IMU HTR MN A to ON (pushed In), 
o. bet the IMU MN A to ON (pushed In). 

d. Set the OPTICS MN A to ON (gushed In). 

Miscellaneous Checks * The following miscellaneous signals are required to 
supply data for system evaluation In the event of failure, or for trend k&alysls 
of system performance. Record the values displayed on the CRT for the 
following signals. 

a. CG 4300 CMC Temperature 

b. CG 6020 PIPA Calibration Module Temperature 

c. CG 6021 DiU 800 CPS 5% Temperature 

Verify and record the following signals displayed on the CRT: 

a. +120 VDC PIPA SUP NOISE RMS shall be less than 1.5 VRMS (CG 1042). 

b. +20 VDC PIPA SUP NOISE RM8 stall be less than 1.0 VRMS (CG 1063) 

c. +4 VDC CDU SUP NOISE RMS stall be 1ess than 0.1 VRMS (CG 1071). 

d. +28V IMU OPERATE BUS NOISE RMS stall be less than 1.0 VRMS (CG 1601). 

e. +28V IMU STANDBY BUS NOISE RMS stall be less than 1.0 VRMS (CG 1511). 

f. +28V CMC OPERATE BU8 NOISE RMS stall be less than 2.0 VRMS (CG 1521) 

g. +28V OPTX OPERATE BUS NOISE RMS shall be less than 2.0 VRMS (CG 1631). 

The noise peaks of the following signals are demonstrated on the event light when 
the peaks have a rise time between 2 and 50 usee and the peak voltage exceeds 5 
volts. 


6.2.4.18 





APOLLO GIN Specification 
ND1002348G 


6.2.4.18(Cont) a. +14V CMC SUPPLY NOISE PEAKS 

b. +4V CMC SUPPLY NOISE PEAKS 
C. >120 VDC PI PA SUPPLY NOISE PEAKS 

d. +4 VDC CDU SUPPLY NOLSE PEAKS 

e. -►28V IMU OPERATE BUS NOISE PEAKS 

f. +28V IMU STANDBY BUS NOISE PEAK8 

g. +28V CMC OPERATE NOISE PEAKS 

h. +28V OPTX OPERATE NOISE PEAKS 


(CG 1022) 
(CG 1032) 
(CG 1043) 
(CG 1072) 
(CG 1502) 
(CG 1512) 
(CG 1522) 
(CG 1532) 


1.2.4.19 If Optics Testing will not continue, set the G/N POWER-OPTICS switch on the 

LEB Lighting Control Panel to OFF. 

•.2.5 {from! QU lm n On 

NOTE: The procedure shall be utilized any time after performing 6.2.1. 

Standby Power On Test and 6.2.3. Operate Power On Test to turn 
on nr turn off the GAN Systems. Appropriate portions of this pro¬ 
cedure will be referenced in other tests. 


6.2.5.1 Turn Off Prooedure. 

CAUTION: This prooedure must be performed in the sequence specified. 

Failure to adhere to this sequence may require calibration of 
the inertial components. 

6.2.5.1.1 Enter the following sequence into the K-148. 


a. VERB 41 NOUN 20, ENTER 

b. +00000 ENTR 

c. +00000 ENTR 

d. +09000 ENTR . 


Verify that the GIMBAL LOCK indicator on the DSKY*s is illuminated. On the 
GAN Indicator Control Panel verify PGNS light is ON. On the DSKY verify NO 
ATT light is ON. 

6.2.5.1.2 CAUTION: See Paragraph 5.1.2.11 before proceeding. Set the following 

switches on the GAN Indicator Control Panel to the positions designated. 


a. OPTICS ZERO to ZERO 

b. OPTICS MODE to MANUAL 

C» OPTICS COUPLING to DIRECT 

d. OPTICS SPEED to MED 

e. OPTICS TEL TRUN to SLAVE to SXT 

f. RETICLE BRIGHTNESS to minimum brightness position 


A 
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6.2.5.1.3 8et the G/N Power - IMU twitch on the LEB Lighting Control Panel to OFF 
and GIN IMU MN A and MN B circuit breakers on the Right Hand Circuit 
Breaker panel to OFF (breakers pulled out). 

6.2.5.1.3.1 On K-148 enter the following: 

VERB 21 NOUN 01 
00034 
00000 
00760 
40000 

Verify that NO ATT and GIMBAL LOCK lamp indications axe OFF. 

6.2.5.1.4 Set the GIN Power AC1-OFF-AC2 Switch on the Right Hand Circuit breaker 
panel to OFF and the GIN POWER AC1 and AC2 circuit breakers to OFF 
(breakers pulled out). 

6.2.5.1.5 Decrease the LIGHTS - NUMERICS controls on both the Left Hand Circuit 
Breaker panel and the LEB Lighting Control Panel to the m inimum brightness - 
OFF position. 

6.2.5.1.6 Set the PSAAM power switch on the P8AAM te OFF. 

t 

6.2.5.1.7 8et the IMU HTR MN A and MN B circuit breaker on the Right Hand Circuit 
Breaker panel to OFF (breakers pulled out). 

6 . 2.5.1.6 Set the G|N POWER - OPTICS switch on the LEB Lighting Control Panel to 

OFF and GIN OPTIC8 MN A and MN B breakers on the Right, Hand Cirouit 
breaker panel to OFF. 

6.2. 5.1.9 Set the COMPUTER MN A and MN B Circuit breakers on the Right Bind Circuit 

Breaker panel to OFF (breakers pulled out). 

6.2.5.1.10 Verify that the PTC Is supplying inertial components heater power to the GIN 
System. This will be indicated by the following on the PTC. 

a. GIN ON (PTC inhibit) light not illuminated. 

b. IMU Temp/heater current meter indicates IMU temperature of 130**6* F. 

6.2.5.2 Turn ON Procedure 

6.2.6.2.1 CAUTION: See Paragraph 5.1.2.11 before proceeding. Set or verify the 
following GIN Indicator Control Panel switches to the position indicated. 


ENTER 

ENTER 

ENTER, ENTER 

ENTER 

ENTER 
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1.2.1.2.1(Cont) a. 

b. 

c. 

d. 

e. 

f. 

f* 


CONDITION LAMPS to ON 

OPTICS ZERO to ZERO 

OPTICS MODE to MANUAL 

OPTIC8 COUPLING to DIRECT 

OPTICS 8PEED to LO 

OPTIC8 TEL TRUN to SLAVE to 8XT 

RETICLE BRIGHTNESS to minimum brightness position* 


1.2.5.2.2 Insure that Interfacing system EPS and ECS are turned on and operating 

properly. 


CAUTION: The remaining procedure must be followed In sequence specified. 

Failure to adhere to this sequence may require recallbratlon of 
the Inertial c o mp o nents. 


1.2. 5. 2.1 Energise tbs GIN COMPUTER MN A and MN B breakers on the Right Hand 

Circuit Breaker panel (breakers pushed In). Press the 8TBY pushbutton on 
the D8KY for approximately 2 seconds. Verify +14 and +4 VDC AGC power 
supply outputs on CRT display. Voltages shall be +14*0.4V (CG1020) and 
+4*0.2 (CG1090). On D6KY verify TEMP light is ON. On tbs GIN Indicator 
Control Panel verify PGNS light Is ON. 

t.2.1.2.4 Set the GIN POWER AC1 snd AC2 breakers on the Right Head Circuit Breaker 

Panel to ON (breakers pushed In). 8et the GIN POWER AC1-OFF-AC2 switch 
to AC1. 


1.2.2.2.4.1 Set the GAN D6KY and Display Pane) brightness to the minimum acceptable 

level by manipulation of LIGHTS - NUMERICS control on both Left Hand Circuit 
breaker panel and LEB Lighting Control panel. 


1.2.5.2.6 Energise the GAN IMU HTR, MN A and MN B breakers on the Right Hand 

Circuit Breaker panel {breakers pushed In). Insure that the CMC +28 VDC 
discrete lamp on the Event Module is Illuminated (CG 1123). Verify TEMP 
light on DSKY Is extinguished. Verify PGNS light on the GIN IMlcator Control 
Panel is extinguished. 


1.2.5.2.5.1 Set/Verify the following switches on the PSAAM< 

. . a. PSAAM POWER to ON > i 

b. INHIBIT VOLTAGE FAIL to OFF >4 i (V 

1.2.1.2.1 Enter VERB 31 into K-148. Press ENTER pushbutton. Press ERROR RESET 
pushbutton on K-148. All computer alarms on the Main Display Console (MDC) 
and LEB AGC DSKY shall clear. Verify that DSKY Rl, R2, R3, VERB, NOUN 
and PROG Indications are blank. 

1.2.8.2.7 Deleted. 
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6.2.5.2.8 Initiate CMC self-check by entering the following sequence into the K-148: - 

a. VERB 21 NOUN 27, ENTER 

b. 77777, ENTER 

o. VERB 15 NOUN 01, ENTER 
d. 1366, ENTER 

6.2.6.2.6.1 Monitor D6KY until R2 (8COUNT +1) increments twice. If an error f j detected, 
the PROGRAM ALARM lamp on the DSKY's shall light. 

6.2.5.2.8.2 Terminate the monitor routine by entering the following into the D6KY: 

VERB 34, ENTER. 

6.2.6.2.6.3 Enter the following into the K-148: - 

a. VERB 21 
h. NOUN 27 ENTER 
0. 00000, ENTER 

NOTE: Allow 2 hours to elapse before proceeding to 6.2.6.2.0 with the 
following exceptions: 

a. If the G6N System has been In the power off state for less than 5 days 
with the gimbals in the parked position (0*, 0*, 90*) and the system has 
not been mowed, allow 15 minutes to elapse before proosedlng. 

b. If the GAN System has been turned off with the gimbals in the unparked 
position for less than 2 hours allow a warmup time equal to the time off 
but not less than 15 minutes to elapse before pr o cee d ing. 

CAUTION: If the requirements of 6.2.6.2.10 are not met, r e mo ra IMU 
Operate Power immediately by settle the G/N POWER-IMU 
switch on the LEB Lighting Control Panel to OFF, 

6 . 2.6 . 2.9 After the required warmup time has elapsed set the GAN IMU MN A and MN B 
circuit breaker on the Right Hand circuit breaker panel to ON (breaker pushed 
in), and the G/N POWER - IMU switch on the LEB Lightly Control panel to 
the IMU position (toggle up). 

Immediately begin monitoring the following measurements, 
a. On the CRT rarity that IMU Operate Power is +28.8+3 VDC (CG 1500). 
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6.2.5.2.10 

(Continued) 


6.2.5.2.11 

6.2.5.2.12 
6.2.5.2.12 

6.2.5.2.14 

6.2.5.2.15 

6.2.5.2.16 


b. On the meter modules verify that oeclllatlona are not sustained and 
that a will la achieved within 10 seconds of power application on the 
• following measurements: 

CG 2112 IG IX Resolver Output Sin 

CG 2142 MG IX Resolver Output Sin 

CG 2172 OG IX Resolver Output Sin 

e. On the CRT verify the absence of the +120 7DC PIPA Supply (CG 1040) 
for a period of 90+10 seconds following power application. After 
approximately 100 seconds, the voltage shall read +120+6 VDC. 

Verify that the PROGRAM ALARM lamp on the DSKY’s does not light. 

Enter and verify VERB 40, NOUN 20 Into K146. Press tbs ENTER pushbutton. 

Enter and verify VERB 41, NOUN 20 Into K146. Press the ENTER pushbutton 

to advance the System to the Coarse Align mods. Tbs VERB-NOUN display 
on tbs CRT shall flash and indicate 21-22. 

Enter and verify +00000 Into K146 three times, pressing tbs ENTER pushbutton 
on tbs K-146 after each entry. 

Set tbs GAN OPTICS MN A and MN B circuit breakers on the Right Hand Circuit 
breaker panel to tbs ON position (breaker pushed in). 

Verify that tbs CRT indications of tbs signals la Table VI are not flashing. 

Table VI. Secondary Power Supply Voltage. 


Measurement ' 


Number 


Sigma 

1 CG 1040 


+120 VDC PIPA SUPPLY 

2 CG 1051 


+20 VDC PIPA SUPPLY 

2 CG 1052 


-20 VDC PIPA SUPPLY 

4 CG 1070 


+4 VDC CDU SUPPLY 

6 CG 1100 


-26 VDC ELECTRONICS 

6 CG 1020 


♦14 VDC CMC SUPPLY 

7 CG 1030 


VDC CMC SUPPLY * 

2 CG 1201 


IMU 28V 800 CPS 1 pet 0 pb 

9 CG 1202 


IMU 28V 800 CPS 5 pet ph A 

10 CG 1203 


IMU 28V 800 CPS 5 pet ph B 

11 CG 1331 


3.2 KC 28V SUPPLY 

12 CG 1110 


2.5 VDC TM BIAS 

13 CG 2301 


DUG TEMPERATURE 
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6.2.5.2.17 

6.2.5.2.18 
6.2.6 
€. 2 . 6.1 

6 . 2 . 6 . 1.1 
6.2.6.1.2 
6.2.6.1.2 
6.2.6.1.4 
€.2.6.2 
6.2.6.2.1 
6.2.6.2.2 


6.2.6.2.4 

6.2.6.2.6 

6.2.6.2.6 

6.2.6.2.7 

6 . 2 . 6 . 2.8 


Monitor the PIPA Die play Scope to insure that each PIPA is moding properly. 
Perform 6.2.6 GIN Operational Test. 

GAN Operation Test 
Initial Conditions 
Deleted. 

Deleted. 

Deleted. 

Deleted. 

Test Initiation 

Enter VERB 82 into K148. Press the ENTER pushbutton. 

Enter 00004 into K148. Press the ENTER pushbutton. 

The NO ATT discrete shall appear momentarily than go OFF. Verify that 
the PROGRAM display on the CRT indicates 07. 

NOTE: During this portion of the test the GAN System is exercised through 
its modes. Any failure will be indicated by the PROGRAM ALARM 
lamp on the DflKY's lightly. 

After approximately 12 minutes, VERB 06, NOUN 96 will flash and the rains 
of the gravity rector in om/sec 2 shall be displayed tn R1 and R2 on the CRT. 
Record these values. 

R1 contains the first five digits of the gravity rector and R2 oentntni the last 
five digits. A decimal point shall be b e t ween them. The mine for the gravity 
rector shall be 900.00000*06.00000 om/sec 2 . 

Enter VERB 32 into K146. Press the ENTER pushbutton. 

When VERB 06 NOUN 96 flashes the mine of the hortsoetal earth mis stall be 
displayed In R1 and R2 on the CRT. Record these mines. 

R1 contains the first five digits of earth rale and R2 contains the last firs 
digits. A decimal point shall be placed b e t ween them. R1 shall always he 
00000. The horizontal earth rate shall be 00000.66000*0. I960 earth rale eatts.. 
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6.2.6.3.1 Enter VERB 3« into K148. Press tbe ENTER pushbutton. 

6.2.6.3.2 * Enter VERB 41, NOUN 20 into K148. Press the ENTER pushbutton. 

0.2.0.3.3 Enter +00000 into K148 three times. Press the ENTER pushbutton alter each 

entry. 

6.2.7 Gtmbal Frictljn Test 

$ 

6.2.7.1 Deleted. * 

6.2.7.1.1* Enter the following into the K-146: 

VERB 41 NOUN 20 ENTER \ 

+17000 ENTER 

+17000 ENTER 

+17000 ' ENTER 

6.2.7.1.2 Verily on the CRT that R1 « +17000, R2 - +17000 and R3 - +17000. Walt 
15 seconds and enter tbe following into the K-146: 

VERB 41 NOUN 20 ENTER 

+27000 * ENTER 

+27000 ENTER ? 

+27600 ENTER 

6.2.7.1.3 Verily on the CRT that R1 - +27000, R2 -+27000 and R3* *27000. 1 Watt 16 
seconds and enter the following: 

VERB 41 NOUN 20 ENTER 

+00000 ENTER 

+00000 ENTER 

+00000 ENTER 

6.2.7.1.4 Verify on the CRT that R1 - +00000, R2 - +00000 and R3 * +00000. Walt 
15 seconds before proceeding. 

6.2.7.2 Inner Glmbal Friction Test 

6.2.7.2.1 Setup the ACE Analog Recorders to record the following measurements 

(use speed of 10 mm/sec): 

a. CG 2120 1G TORQUE MOTOR CURRENT 

b. CG 2117 IGA SERVO ERROR IN PHASE 

O. CG 2112 IG IX RESOLVER OUTPUT SIN 

d. CT 2113 IG IX RESOLVER OUTPUT COS _ 

e. CG 2220 IGA CDU FINE ERROR 15 

f. CG 2221 IGA CDU Coarse Error 
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6.2.7.2*9 Inter the following sequence Into K-148:; 

a. VERB 42, preee ENTER 
* b. VERB 33, prees ENTER 

••2.7.2.10 Start analog recorders. 

••2.7*2.11 Obeerre measurement CG 2112, 1G IX Reiolivr output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near xero 
{approximately 12 minutes), stop the recorders. 

••2.7.2.12 Return the GW Sy st e m to the coarse align mode by entering the following 
sequenoe In the K-148.*, 

a. VERB 40, NOUN 20, press ENTER 

b. VERB 41, NOUN 20, press ENTER 
O. 400000; press ENTER 

d. 400000, press ENTER 

e. 400000, press ENTER 

•.2.7.2.12 Verify on the CRT that R1 - 400000, R2 - 400000, and R3 » 400000. Whit “ 

30 seconds before proceeding. 

0.2.7.3 Outer Gtmbal Friction Test. 

12.7.3.1 Setup the ACE Analog Recorders to record the following mea s ur e ments v -% 

(nee speed of 10 mm/sec): 

a. CG 2130 OG TORQUE MOTOR CURRENT 

b. CG 2177 OGA SERVO ERROR IN PHASE 

O. CG 2172 - OG IX RESOLVER OUTPUT SIN 

d. CG 2173 OG IX RESOLVER OUTPUT COS 

e. CG 2280 OGA CDU FINE ERROR 

f. CG 2281 OGA CDU Coarse Error 

8.2.7.3.2 Enter the following sequenoe Into the K-148.Pushing the ENTER pushbutton 

after each entry (4330* OG torqulng): 

a. VERB 24 NOUN 01, ENTER 

b. 02500, ENTER 
e. 40000, ENTER 
d. 40034, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears In R2, and (b) appears la 
R3. 
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6.2.7.3.3 

3.2.7.3.4 
6.2.7.3.3 

6.2. 7.3.6 

6.2.7.3.7 

6.2.7.3.8 

6.2.7.3.9 

6.2.7.3.10 

6.2.7.3.11 


Enter tbe following sequence into JC-148: : 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER 

Start analog recorders 

Observe measurement CG 2172, OG IX Resolver output SIN, on tbe analog 
recorder, When steady-state condition occurs, with the leading near aero 
(approximately 12 minutes), stop the recorders. 

Return the GAN System to the coarse align mode by enteric tbe following 
sequence in the K-146. 

a. VERB 40, NOUN 20, press ENTER 

b. VERB 41, NOUN 20, press ENTER 
O. •►00000-, press ENTER 

d. +00000, press ENTER 

e. +00000, press ENTER 

Verily that OG Servo Error Quadrature (CG 2168) is 0.01*1.2 V rme. Verily 
on the CRT that R1 - +00000, R2 - +00000, and R3 - +00000. Whit 30 seconds 
before proceeding. 

Enter the following sequence into the K-146.. Push the ENTER pusUxitton 
after each entry (-360* OG torqulng): 

a. VERB 24 NOUN 01, ENTER 

b. 02500, ENTER 
e. 37777, ENTER 
d. 37743, ENTER, 

Verify on tbs CRT that (c) appears in Rl. (d) appears in R2, and (b) appears 
In R3. 

Enter ths following sequsnes Into K-146: : 

a. VERB 42, press ENTER 
b'. VERB 32, press ENTER 
Start analog recorders. 

Observe measurement OG 2172, OG IX resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with ths reading near aero 
(approximately 12 minutes), stop the recorder. 
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6.2.7.3.12 Return the GAN System to the course align mode by entering the following 
sequence in the K-148: : 

a. VERB 40, NOUN 20, press ENTER 

b. VERB 41, NOUN 20, press ENTER 

c. +00000, press ENTER 

d. +00000, press ENTER 

e. -06750, proas ENTER 

6.2.7.3.13 Verify on the CRT that R1 - +00000, R2 *+00000, and R3 - -06750, 

Watt 30 seconds before proceeding. 

6.2.7.4 Middle Gimbal Friction Test. 

6.2.7.4.1 Set up the ACE Analog Recorders to record the following measurements • 
(use speed of 10 mn/sec): 

a. CG 2150 MG TORQUE MOTOR CURRENT 

b. CG 2147 MGA SERVO ERROR IN PHASE 

c. CG 2142 M0 IX RESOLVER OUTPUT SIN 

d. CG 2143 MG IX RESOLVER OUTPUT COS 

*. CG 2250 MGA CDU FINE ERROR 

f. CG 2251 MGA CDU Corvee Error f 

6.2.7.4.2 Enter the following sequence into the K-148., Push the ENTER pushbutton 
after each entry (+135* MG torqulng): 

a. VERB 24, NOUN 01, ENTER 

b. 02504, ENTER 
C. 63777, ENTER 
d. 77777, ENTER 

Verify on tbs CRT that (o) appears in Rl, <d) appears in R2, and (b) appears 
in R3. 

6.2.7.4.3 Enter the following sequence in the K-148: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER 

6.2.7.4.4 Start the analog recorder. 

6.2.7.4.5 Verify that MG Serro Error Quadrature (CO 2138) la 0.0*1.2 V rme. 
Observe measurement CG 2142, MG IX Resolver output SIN, on the analog 
recorder. When steady-state condition occurs (approximately 5 minutes), 
stop the recorders. 
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6.2.7.4.8 Return the GANSyatemto thecoarae align mode by entering the following 
aequenoe in the K-148. 

a. VERB 40 NOUN 20, ENTER 

b. VERB 41 NOUN 20, presa ENTER 
e. +00000, pxeaa ENTER 

d. +00000, preaa ENTER 
a. +08788, preaa ENTER 

r .t. 7.4.7 Xaftar the foUowti* aequenoe into the K-146.. Puah ENTER puahbutton 

after each entry (-135* MG torqutng): 

a. VERB 24 NOUN 01, ENTER 

b. 02504, ENTER 
O. 14000, ENTER 

d. 00000, ENTER 

\ 

Verily on the CRT that (e) appeara In Rl, (d) appeara in R2, and <b) appeara 
in R3. 

8.2.7.4.8 Enter the following aequenoe In the K-148. : 

a. VERB *2, preaa ENTER 

b. VERB 33, preaa ENTER 

8.2.7.4.9 Start analog recordera. 

8.2.7.4.10 Observe meaaurement CG 2142, MG IX Reeohrer output SIN, on the analog 
recorder. When the ateady-atate condition occura (approximately 6 minutea), 
atop the recordera. 

8.2.7.4.11 Return the G8N Syatem to the coarae align mode by entering the following 
aequenoe in the K-148.. 

a. VERB 40 NOUN 20, preaa ENTER 

b. VERB 41 NOUN 20, preaa ENTER 

e. +00000, preaa ENTER 
d. +00000, preaa ENTER 
a. +00000, preaa ENTER 

8.2.7.5 Examine the traoea of the recorded meaaurementa for all six phaeea of thia 

teat to detect any a harp diacontinuittea. Die regard tranaienta of 0.5 aecond • 
duration or lean on the Glmbal Torque motor current traoea, dleregard 
tranaienta eeibe CDU fine error meaaurement traoea. The Glmbal Torque 
motor ourrenta a hall not exceed 0.125 ampere. The CDU Fine Error measure - • 
mente ehall not exoeed afO mv rma. The CDU Coarae Error meaaurement shall 
not exoeed ad80 mf rma. 4o 
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6.2.8 GIN Panel Brightness and Lamp Teat. 

6.2.8.1 Proceed with this test If 6 . t.6 . S or 6 . 2.a haa been performed and system 
operation haa not been interrupted. If system operation has been interrupted, 
perform 6.2.5.2 before p ro cee d ing with this test. 

6.2.8.2 Rotate the RETICLE BRIGHTNESS thumbwheel on the Control Indicator Panel 
and verify the capability to control the ilium tnation of the following lamps: 

a. SCT reticles 

b. 8XT reticles 

c. Telescope Panel Angle Counters 

6.2.8.3 Turn on LIGHTS-INTEGRAL control on Left Hand Circuit Breaker panel and LEB 
Lighting Control Panel. 

6.2.8.4 Adjust the brightness controls on the LEB Lighting Control Panel and Left Hand 
Circuit Breaker Panel from minimum brightness to maximum brightness. 

Verify the operation of the GIN Indicator Control Panel lamps. 

6.2.8.4.1 Re-adjust brightness controls for minimum acceptable lighting. Turn off 
LIGHTS-INTEGRAL control on Left Hand Circuit Breaker panel and LEB 
Lighting Control Panel. 

6.2.8.5 Push and hold the CONDITION LAMPS switch on the GIN Indicator Control 
Panel to TEST. Verify the illumination of the following lamps: 

a. STAR ACQ 

b. MASTER ALARM lamp 

6.2.8.6 Set the CONDITION LAMPS switch to ON. Lamps a and b in 6.2.8.5. shall 
extinguish. 

6.2.9 Semi-Automatic Moding Check 

Proceed with this test if 6.2.3 has been completed and system operation has 
not been interrupted. If system operation has been Interrupted perform 
6.2.5.2 before proceeding with this test. 

6.2.9.1 Test Initiation 

6.2.9.1.1 8et the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to 

OPTICS. Verify OPTX BUS, 28V 800 1% and 5% Power Supplies. 

W 
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6.2.9.1.2 

6.5.9.1.3 

6.3.9.1.4 

U.I.I 


6.S.0.6 


Enter VERB 92 Into K148. Preen the ENTER pushbutton. 

Enter 00010 into K148. Press the ENTER pushbutton. 

After approximately 9 seconds observe VERB 06 NOUN 01 flashing on the 
CRT and Program display indicates 07. 

Enter VERB S3 and press ENTER. The NO ATT lamp on the DSKY’s shall 
light. After approximately SO seconds the following data shall be displayed 
on the CRT. 

a. VERB 06 NOUN OS flashi* 

b. R1 * +00000 a 00007 
o*. RS * 400000 a 00007 

d. RS-400000a 00007 

e. » angle - 000 a s deg. 

6. MG angle - 000 as deg. 

§• OO angle - 000 a 3 deg. 

Mr VERB SS and prase ENTER. After approximately SO seconds the 
following data shall be displayed cn the CRT. 

a. VERB OS NOUN OS fashing 

h. Rl-404600 a 00007 

O. RS - 404600 a 00007 

d. RS-404600 a 00007 

e. ' IQ angle - 046 a S deg. 

f. MG angle - 046 a S deg. 

g. OG angle - 046 a S deg. 


H 
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Enter VERB 33 and press ENTER. The NO ATT lamp on the DSKY's shall 
extinguish. After approximately 5 seconds the following data shall be dis- - 
played on the CRT. 

a. VERB 05 NOUN 97 flashli« 

b. R1 * 00000 * 00003 
C. R2 - 00000 a 00003 

d. R3 - 00000 a 00003 

NOTE: Negative numbers wIL be displayed in octal complement form, 
t.e., -00001 - 77776. 

Enter VERB 33 into K148. Press the ENTER pushbutton. The NO ATT 
lamp on the DSKY's shall light. After approximately 20 seconds the following 
data shall be displayed on the CRT. The FGNS Caution Lamp on the Indicator 
Control Panel shall light 

a. VERB 06 NOUN 05 flashing 

b. R1 - ♦07100*00007 
C. R2* +07100ao0007 

d. R3 - ♦07100*00007 » 

e. 1G angls - 071A3 deg 

f. MG ai«le - 07M3 deg 

g. OG angle - 071a3 deg 

The GIMBAL LOCK lamps on tbs DSKY's shall light. 

Enter VERB 33 and press ENTER. After approximately 20 seconds the 
following data Shall be displayed on the CRT. 

a. VERB 06 NOUN 06 Flashily 

b. R1 * +09000*00007 
0. R2 * +09000*00007 

d. R3 - +09000*00007 

e. IG angle * 090*3 deg 

f. MG ingle - 090*3 deg 

g. OG angle - 090*3 deg 

Enter VERB 33 and Press ENTER. After approximately 20 seconds the 
following data shall be displayed on the CRT. 

a. VERB 06 NOUN 07 

b. R1 * +13500*00007 
e. R2 - +13500*00007 
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6.2.9.7 (Coot) 6. R3 * +13500*00007 

e. IG angle - 13563 deg 

f. MG angle - 13563 deg 
f. OG angle * 13566 deg 

Enter VERB 33 and press ENTER. After approximately 20 seconds VERB 
06 NOUN 8 shall flash. The GIMBAL LOCK lamp shall extinguish on the 
DKSY's. The PGNS Caution lamp on the Indicator Control Panel shall 
extinguish. The gimbal angles as displayed in Rl t R2 and R3 shall be 
approximately 135 deg, 135 deg and 45 deg, respectively. 

Enter VERB 33 and press ENTER. The NO ATT lamp on the DSKVs shall 
extinguish. A*ter approximately 5 seconds the following data shall be 
displayed on the CRT. 

a. VERB 05 NOUN 97 flashii* 

b. R1 - 00000600003 
O. R2 - 000006O0003 
d. R3 * 00000600003 

Enter VERB 33 into K148. Press the ENTER pushbutton. The NO ATT lamp 
on the DSKY's shall light. After approximately 20 seconds the following data 
shall be displayed on the CRT. The PGNB caution lamp on the Indicator 
Control Panel shall light. 

a. VERB 06 NOUN 10 flashing 

b. R1 «+22500600007 

c. R2 » +22500600007 

d. R3 - +22500600007 

e. IG angle * 22563 deg. 

f. MG angle * 22563 deg. 

g. OG angle - 22563 deg. 

The GIMBAL LOCK lamp on the DSKY's shall light. 

6.2.9.11 Enter VERB 33 and press ENTER. After approximately 20 seconds the follow¬ 

ing data shall be displayed on the CRT. The PGNS caution lamp on the Mica tor 
Control Panel shall extinguish. 

a. VERB 06 NOUN 11 flashing 

b. R1 - +22500600007 
C. R2 - +22500600007 

d. R3 -+31500600007 

e. IG angle - 22563 deg. 

f. OG angle * 22563 deg. 

£. MG angle - 31563 deg. 

The GIMBAL LOCK lamp on the DSKY shall extinguish. '' 


6.2.9.8 


6.2.9.9 


6.2.9.10 
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6.2.9.12 Enter VERB 33 and preaa ENTER. The NO ATT lamp on the DSKY's shall 
extinguish. After approximately 5 seconds the following data shall be 
displayed on the CRT. 

a. VERB 05 NOUN 97 flashing 

b. R1 * 00000*00003 

e. R2 * 00000*00003 

d. R3 * 00000*00003 

6.2.9.13 Enter VERB 33 into K148. Press the ENTER pushbutton. The NO ATT lamp 
on the DSKY's shall light. After approximately 20 seconds the following data 
shall be displayed on the CRT. 

a. VERB 06 NOUN 13 flashing 

b. El * +31500*00007 
O. R2 -+31500*00007 

d. R3 - +31500*00007 

e. IG angle » 315*3 deg. 

f. MG angle * 315*3 deg. 

g. OG angle * 315*3 deg. 

6.2.9.14 Enter VERB 33 and press ENTER. The NO ATT lamp on the D8KY* shall 

extinguish. After approximately 5 seconds the following data shall be dis¬ 
played on the CRT. ' 

a. VERB 05 NOUN 97 flashing 

b. R1 - 00000*00003 
0. R2 - 00000*00003 
d. R3 - 00000*00003 

6.2.9.15 Enter VERB 33 into K148. Press the ENTER pushbutton. The NO ATT lamp 
on the DSKY's shall light. After approximately 20 seconds the following data 
shall be displayed on the CRT. The PGNRCautlon lamp on the Indicator Control 
Panel shall light. 

a. VERB 06 NOUN 15 flashing 

b. R1 - +28900*00007 
o. R2 - +28900*00007 

d. R3 - +28900*00007 

e. IG angle - 289*3 deg. 

f. €» angle - 289*3 deg. 

g. MG angle ■ 289*3 deg. 

The GIMBAL LOCK lamp on the DSKY's shall light. 
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6.2.9.16 Enter VERB 33 and press ENTER. After approximately 20 seconds the 
following data will be displayed on the CRT. The PGNS Caution lamp on the 
Indicator Control Panel shall extinguish. 

a. VERB 06 NOUN 16 flashing 

b. R1 *400000*00007 

c. R2 « 400000*00007 

d. R3 - 400000*00007 

e. IG angle * 000*3 deg. 

f. MG angle * 000*3 deg. 

g. OG angle * 000*3 deg. 

The GIMBAL LOCK lamp on the DSKY's shall extinguish. 

6.2.9.17 Enter VERB 33 and press ENTER. The COMP ACTY lamp on the DSKY's 
shall flash for a few seconds. After approximately 15 seconds the following 
data shall be displayed on the CRT. 

a. VERB 06 NOUN 98 flashing 

b. Rl ■ 000xx 

c. R2- xxxxx 

The GIMBAL LOCK lamp on the DSKY's shall light. The PGNS Caution lamp 
on the Indicator Control Panel shall light. 

Record Rl and R2 as the Middle Gimbal CDU drive rate. MG rate * Rl • R2 
Vsec. The Middle Gimbal CDU drive rate shall be 14*2*/sec. 

6.2.9.18 Enter VERB 33 into K148. Press the ENTER pushbutton. After approximately 
30 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 98 flashing 

b. Rl * 000xx 

c. R2 » xxxxx 

The GIMBAL LOCK lamp on the DSKY's shall extinguish. The PGNS Caution lamp 
on the Indicator Control Panel shall extinguish. 

Record Rl and R2 as the Inner Gimbal CDU drive rate. 

IG rate * Rl * R2 Vsec. The Inner Gimbal CDU drive rate shall be 14*2Vsec. 
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6.2.9.19 


6.2.9.20 


6.2.9.21 


6.2.9.22 


6.2.9.23 


6.2.9.24 


Enter VERB 33 into K148. Presa the ENTER pushbutton. After approximately 
30 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 98 flashing 

b. SI * OOOxx 

c. R2 ■ xxxx 

Record R1 and R2 as the Outer Gimbal CDU drive rate. 

OG rate - R1 • R2. Vaec. The Outer Gimbal CDU drive rate shall be 
14±2*/sec. 

Enter VERB 33 into K148. Press the ENTER pushbutton. The NO ATT lamp 
on the DSKY's shall extinguish. After approximately 20 seconds VERB 21 
NOUN 22 shall flash on the CRT. Enter +00100 into K146 three times. Presa 
the ENTER pushbutton after each entry. The NO ATT lamp on the DSKY’s shall 
momentarily light, then extinguish. After approximately 100 seconds VERB 01 
NOUN 10 flashing shall be displayed on the CRT. Press the ENTER pushbu tt on. 

Verify R1 ■ 33xxx. 

The ISS WARNING Lamp on the Indicator Control Panel shall light. 

The 188 WARNING and ISS CDU FAIL discretes on the CRT shall be ON. 

Enter VERB 33 into K146. Press the ENTER pushbutton. 188 WARNING and 
ISS CDU FAIL shall be OFF. After approximately 20 seconds VERB 21 NOUN 22 
shall Bash on the CRT. Enter +03375 into K146 three times. Press the ENTER 
pushbutton after each entry. The NO ATT lamp on the DSKY's shall momentarily 
light, then extinguish. After approximately 100 seconds VERB 01 NOUN 10 
flashing shall be displayed on the CRT. Press the ENTER pushbutton.* 

Verify R1 - SSxxx. 

The 188 WARNING lamp on the Indicator Control Panel shall light. 

The ISS WARNING and ISS CDU FAIL discretes on the CRT shall be ON. 

Enter VERB 33 into K148. Press the ENTER pushbutton. The NO ATT 
lamp on the DSKY's shall light. After approximately 20 seconds VERB 
06 NOUN 91 shall flash on the CRT. The ISS WARNING lamp on the 
Control Indicator Panel shall extinguish. The ISS WARNING and ISS CDU FAIL 
discretes on the CRT shall be OFF. 

CAUTION; See paragrapu 5.1.2.11 before proceeding. Set the OPTICS ZERO 
switch on the GIN Indicator Control Panel to ZERO. Wait 15 seconds. Set 
the OPTICS ZERO switch to OFF. Set the OPTICS MODE switch to CMC. 

Enter VERB 33, press ENTER. After approximately 25 seconds the following 
data shall be displayed on the CRT. 
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6.2.9.24(Cont) a. VERB 06 NOUN 98 flashing 

b. R1 * 000xx 
e. R2 * xxxxx 

Record R1 and R2 aa the Shaft Optica CDU drive rate. 

Shaft rate « R1 • The Shaft Optica CDU drive rate ahall be 15.10*3. 78*/aec. 

6.2.9.25 Enter VERB 39 into K148. Preaa the ENTER pushbutton. In about 15 eeconda the 
following data ahall be diaplayed on the CRT. 

a. VERB 06 NOUN 98 

b. R1 - OOOOx 

c. R2- xxxxx 

Record R1 and R2 aa the Trunnion Optica CDU drive rate. Trunnion rate 
* SI * £2* The Trunnion Optica CDU drive rate ahall be 3.77*0.94*/aeo. 

6.2.9.26 Terminate the Semi-Automatic Moding Check by entering VERB 34 into K14S. 
Obeerve PROG display on DSKY'a is 00. Preaa the ENTER pushbutton. If 
Optica testing will not continue, set the G/N POWER-OPTICS;switch on the 
LEB Lighting Panel to OFF. 

6.2.10 Zero Optics Test 

6.2.10.1 Set tlm GftN POWER-OPTICS switch on tbs LEB to OPTICS. Verify Peeler 
Supplies. 

NOTE: Prooeed with this test if 6.2.3 Operate Power on test has been com¬ 
pleted and system operation has not been interrupted. If system 
operation has been interrupted perform 6.2.5.2. Turn On Procedure 
before proceeding. 

INITIALIZATION 

6.2.10.2 Insure that the following switches on the GIN Indicator Control Panel are set 
aa follows: 

a. OPTIC8 TEL TRUN to SLAVE to 8XT 

b. OPTICS COUPLING to DIRECT 

c. OPTICS SPEED to HI 

d. OPTIC8 MODE to MAN 

OPTICS ZERO MODE TEST 

6.2.10.6 Monitor the Optics CDU's by enterti« VERB 16 NOUN 91 infold46. Press 

the ENTER pushbutton. 
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6.2.10.4 CAUTION: See Paragraph 5.1.2.11 before proceeding. Set the OPTICS 
ZERO awitch on the GIN Indicator Control Panel to ZERO. Walt 15 seconds. 
Verify the Optics fcevoed properly by observing the following on R1 and R2 
of the CRT. 

a. R1 * +0.00* +0. 02*, -0.03* (Shaft Angle) 

b. R2 * +0.000* +0.006*, -0.007* (Trunnion Los Angle) 

6.2.10.4.1 Enter the following: 

VERB 01 NOUN 10, OTTER 
00033 ENTER 

Verify R1 - XXX6X 

6.2.10.4.2 Set the OPTICS ZERO switch to OFF and the OPTICS MODE switch to CMC. 
Enter the following: 

ENTER 

00033, ENTER 
Verify R1 « XXX5X 

6.2.10.4.3 Set the OPTICS MODE switch to MAN. Press the KEY-REL pushbutton. 
OPTICS TIME TO ZERO TEST 

6.2.10.5 Deleted. 

6.2.10.6 Deleted. 

6.2.10.7 Deleted. 

6.2.10.8 Deleted. 

6.2.10.9 Deleted. 

6.2.10.10 Deleted. 

6.2.10.11 Deleted. 

OPTICS BACKUP MODE TEST 
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8.2.10.12 Insert the Inflight Tool (V36601405) Into the Trunnion Tool input and engage 
drive mechanism (button out). Verify that the trunnion turns by viewing 

the m o ve m e nt through the 8CT eyepiece while turning the tool until the TPAC 
reads Remove the tool from the Trunnion tool input. 

6.2.10.13 Insert the Inflight Tool (V36601405) into the Shaft Tool input and engage the drive 
. mechanism (button out). Verify that the Shaft turns by viewing the movement 

through the 8CT eyepiece while turning the tool so that the shaft moves through 
an angle from 0* to +3 # to 0* as indicated on the shaft TPAC. Disengage the 
shaft drive mechanism (button in) aid remove the toed. 

6.2.10.14 Insert the Inflight Toed (V36601405) into the Trunnion Tool input. Verify that 
the Trunnion turns by viewing the movement through the SCT eyepiece while 
turning the tool so that the trunnion moves from +5* to -5* and back to aero as 
indicated on the Trunnion TPAC. Disengage the trunnion drive mechanism 
(button in) and remove the tool. 

6.2.11 OPTICS Coordinate Transformation Control Test. 

6.2.11.1: Set the G/N POWER-OPTICS switch on the LEB to OPTICS. Verify Power 

Supplies. 

MOTE: Proceed with this test if 6.2.3 Operate Power On Test has been 

completed and system operation has not been interrupted. If system 
operation has been interrupted, perform 6.2.5.2, Turn On Prooedure, 
before proceeding. 

INITIALIZATION 

6.2.11.2 Verify and/or set the following switches on the GIN Indicator Control Panel 
to the position Indicated. 

a. OPTICS TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT . 

0 . OPTICS SPEED to HI 

d. OPTIC8 MODE to MAN 

6.2.11.3 Enter the following into the K-146. . 

VERB 16 NOUN 91 ENTR 

6.2.11.3.1 Deleted. 

6.2.11.3.1.1 Deleted. 

6.2.11.3.1.2 Deleted. 
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6.2.11.4 CAUTION: See Paragraph 5.1.2.11 before proceeding. 

Set the OPTICS ZERO switch on the GAN Panel to ZERO. Watt 15 
seconds. Return the OPTICS ZERO switch to OFF. 

6.2.11.6 Set up the analog recorders to monitor the following measurements: 

a. CG 3170 SCT Trunnion Tachometer Output. 

RESOLVED MODE PHASING AND IMAGE RATE TEST. 

6.2.11.6 Using the OPTIC8 CONTROL 8TICK, drive the Optics uT’l R1 - 4225.00 
and R2 - +10.000 on the CRT and the DSKY’s. 

6.2.11.7 8et the OPTICS COUPLING switch on the GAN Panel to R8LV and the OPTICS 
Speed switch to MED. 

6.2.11.6 Position the movable optics target such that It is centered on the SCT reticle 

pattern. 

6.2.11.6 Record time. Quickly dlsplaoe the OPTICS CONTROL STICK 45*10 degrees 

in the upper right hand quadrant while sighting on the optics target through 
The 8CT eyepiece. The target shall appear to move in the upper right field 
of view of the SCT at 45*10 deg. When target leaves the SCT upper right field 
of view press MARK pushbutton. The PROG alarm light shall light. 

6.2.11.10 From the uplink fUe tape,the compressed data tape* or the PCM tape,request 
a data reduction of the 8haft CDU register (address 36) and the TIME 2 and 
TIME 1 registers (addresses 24 and 25 respectively) and the PROG alarm 
discrete for the period during which the OPTICS CONTROL STICK was being 
displaced above. The Shaft CDU angle shall be 225.00*10.00 degrees at the 
time the PROG alarm occurred. The elapsed time from time of OPTICS 
CONTROL STICK displacement to the time the PROG alarm discrete is 
obtained shall be 19 to 32 seconds. 

6.2.11.11 Set the OPTIC8 COUPLING switch to DIRECT. Again using the OPTICS 
CONTROL STICK, drive the optics until R1 « +225.00 and R2 - +10.000. 

Set the OPTICS COUPLING switch to RSLV. 

6.2.11.12 While sighting on the optical target through the SCT eyepiece, displace the 
OPTICS CONTROL STICK fully to the right. Verify that the target image 
appears to move in a straight line horizontally to the right and release the 
OPTICS CONTROL STICK when the target image reaches the edge of the 
8CT field of view. 
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6.2.11.13 


6.2.12 


6.2.12.1 

6.2.12.2 


6.2.12.1 


6.2.12.4 


CAUTION: See Paragraph 6.1.2.11 before proceeding. 

Set the OPTICS COUPLING switch on the GW Panel to DIRECT. 

Set the OPTICS ZERO switch to ZERO. 

OPTICS FUNCTIONAL TEST 

Deleted. 

Set/verify the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify the following; 

a. +28 VDC OPTX OPERATE BUS (CG 1530) is 28.8*3 VDC. Record the 
indication on the CRT. 

b. CG 1211 OPTX 28V 800 ops 1% 0 ph not flashing on CRT. 

6. CG 1212 OPTX 800 ops 5% -90 ph not flashing on CRT. 

Deleted 

CAUTION: See Paragraph 5.1.2.11 before proceeding. 

Insure that the Optics control switches on the GW Indicator Control Panel 
are set as follows: 


a. OPTICS ZERD to ZERO 

b. OPTIC8 MODE to MAN ' 

c. OPTICS SPEED to LO 

d. OPTICS COUPLING to DIRECT 

e. OPTIC8 TRUN to SLAVE to SXT 

6.2.12.5 Set OPTICS ZERO switch to OFF. 

6.2.12.6 Resolution checks 

6.2.12.6.1 SXT Resolution Check - MSO only 

6.2.12.6.1.1 Sight through the SXT eyepiece. Using the OPTICS CONTROL STICK, 
adjust the SXT to obtain the best reflected field of view of the 5-inch 
autocolllmator reticle engravings at the center of view. 


6.2.12.6.1.2 Note that the autocollimator reticle contains a series of lines of different 
thickness and width. Each set of lines is marked with a number (20, 15, 

10, 7, 5, 3) which indicates the angle subtended by one line and one space. 
View each set of lines to determine the lowest numbered set in which 
resolution between lines (ability to distinguish separate distinct lines within 
a set) can be made. Record the number associated with that set of lines. 
The SXT resolution shall be at least 10 arc seconds at the center of the field 
of view. 
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6.2.12.6.2 SCT Resolution Check 

6.2.12.6.2.1 Sight through the SCT EYEPIECE. Using the OPTIC8 CONTROL STICK 
• adjust the SCT to obtain the best vlewof the SCT RESOLUTION CHART held 

in the Optics line of sight. 

6.2.12.6.2.2 Note the chart contains sets of lines. View each set of lines to determine 
the lowest numbered set in which the resolution between lines (ability to distin¬ 
guish separate lines within a set) can be made. The SCT shall hare a 
resolution of at least 3 arc minutes at the center of the field of view. 

6.2.12.7 Slave Telescope Mode Checks 

6.2.12.7.1 Verity/perform OPTIC8 POWER ON TEST per paragraph 6.2.3.2. 

6.2.12.7.2 Set/Verify die following switches on GAN INDICATOR CONTROL PANEL: 

a. OPTICS TEL TRUN - SLAVE to 8XT 

b. OPTICS COUPLING - DIRECT 

c. OPTICS SPEED - HI . 

6.2.12.7.2 Monitor OCDU's by entering VERB 16 NOUN 91 into K-148. Press ENTER. 

6.1.12.7.4 Set OPTICS MODE to MAN. 

6.2.12.7.5 Using the Optics Hand Controller drive the optics until: 

R1 • +000.00*001.00 (8HAFT) 

R2 - +10.000*01.000 (TRUNNION) 

6.2.12.7.6 Verify on the CR^ and Optics Pansl: 

SHAFT TPAC * R1 *0.11 DEO 
TRUN TPAC « R2 *0.22 DEG 

6.2.12.7.7 Set the OPTICS TEL TRUN on the GAN INDICATOR CONTROL PANEL to 0*. 

6.2.12.7.8 Verify: 

SHAFT TPAC - R1 *0.11 DEO 
TRUN TPAC - 0.0* *0.22 DEO 

R2 approximately equal to value specified in step 6.2.12.7.5. 

6.2.12.7.9 Set the OPTICS TEL TRUN on the GAN INDICATOR CONTROL PANEL TO 
OFFSET 25*. 
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6.2.12.7.10 Verify on CRT and Optics Panel: 

SHAFT TPAC - R1 *0.11 DEG 
TRUN TPAC * 25* *1.00 DEG 

R2 approximately equal to value specified in step 6.2.12.7.5. 

✓ 

6.2.12.7.11 On the GfcN INDICATOR CONTROL PANEL set the OPTICS TEL TRUN to 
SLAVE to SXT. 

6.2.12.7.12 Verify on CRT and Optics Panel: 

SHAFT TPAC * R1 *0.11 DEG 
TRUN TPAC « R2 SO. 22 DEG 

6.2.12.7. IS CAUTION: See Paragraph 5.1.2.11 before proceeding. 

On the GAN INDICATOR CONTROL PANEL set the OPTICS ZERO to ZERO. 
Wait 15 sec, 

6.2.12.7.14 Verify on CRT and OPTICS PANEL. 

R1 * 000.00 +000.02, >000.03 
R2» 00.000+00.006, -00.007* 

SHAFT TPAC *R1 *0.11 DEG 
TRUN TPAC - R2 +0.22 DEG 

6.2.12.7.15 If Optics testing will not be continued, set the GIN POWER-OPTICS switch 
on the LEB Lighting Control Panel to OFF. 

6.2.12.8 SXT Parallelism Tests 

6.2.12.8.1 Remove the (dug from the base of the SXT eyepiece and install the Adapter 
Assembly and Portable Light Assembly. Turn on the light. 

NOTE: If needed to reduce external light, place a photographers hood 
over the optics head. 

6.2.12.8.2 SXT Auto Collimator Parallelism Test - MSO only. 

6.2.12.8.2.1 Using the OPTIC8 CONTROL 8TICK drive the SXT St LOS Trunnion to 
+15.00* *2* as indicated in R2 of the DSKY. Maintain a Shaft CDU angle of 
000.00*0.10 degrees. 

6.2.12.8.2.2 Sight through the 5-inch autocollimator eyepiece and adjust the measurement 
knob to superimpose the SXT LLOS horizontal reticle image upon the auto¬ 
collimator horizontal filar. Record the autocollimator reading. 
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6.2.12.8.2.3 Repeat 6.2.12.8.2.2 twice. Calculate and record the average of the three 
autocollimator readings. 


6.2.12.8.2.4 Set the OPTICS ZERO switch to ZERO. 


6.2.12.8.2.5 


6.2.12.8.26 


6.2.12.8.3 


6.2.12.8.3.1 


6.2.12.8.3.2 


6.2.12.8.3.3 


6.2.12.8.3.4 


6.2.12.9 


6.2.12.9.1 


6.2.12.9.2 


6.2.12.9.3 


6.2.12.9.4 


6.2.12.9.5 


6.2.12.9.6 


Again sight through the 5-inch autocolMmator eyepiece and adjust the 
measurement knob to bring the SXT St LOS horizontal reticle and auto¬ 
collimator horizontal filar images to coincide. Record the autocalllmator 
reading. 

Repeat 6.2.12.8.2.5 twice. Calculate and record the average of the three 
autocollimator readings. The average value obtained here shall not differ 
from that obtained in 6.2.12.2.3 by more than 10 arc seconds. . 

Deleted. 

Deleted. , 

Deleted. 

Deleted. 

Deleted. 

SXT, CMC Functional Check 

CAUTION: 8ee Paragraph 5.1.2.11 before proceeding. 

Set the OPTICS MODE switch te MAN. Set the OPTICS ZERO switch 
to ZERO. After 15 seconds, return the switch to OFF. 

8ight through the SXT. Using the Control Stick align the SXT St LOS with 
Optical Target No. 1. 

When aligned, record the value of the Shaft and Trunnion CDU's from the CRT. 

Sight through the SXT. Using the Control Stick align the SXT St LOS with 
Optical Target No. 2. 

When aligned, record the value of the Shaft and Trunnion CDU's from the CRT. 

CAUTION: See Paragraph 5.1.2.11 before proceeding. 

Set the OPTICS ZERO switch on the GIN Indicator Control Panel to ZERO. 
After 15 seconds set the OPTICS ZERO switch to OFF. Set the OPTICS MODE 
switch to CMC. 
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6.2.12.9.7 Enter VERB 41, NOUN 91, ENTER into the D6KY. Enter the value for 
Shaft from 6.2.12.9.3 into the DSKY and press ENTER. Enter the value 
for Trunnion from 6.2.12.9.3 into the DSKY and press ENTER. 

6.2.12.9.6 8tght through the SXT. The St LOS should be approximately centered on the 
Optical Target No. 1 Record the value of Shaft and Trunnion CDU's from the 
CRT. The difference between these values and the corresponding values 
recorded in 6.2.12.9.3 shall be less than 0.06 degrees for the Shaft and 
0.02 degrees for the Trunnion. Record the difference. 

6.2.12.9.9 Enter VERB 41, NOUN 91, ENTER into the DSKY. Enter the value for 
shaft from 6.2.12.9.5 into the DSKY and press the ENTER pushbutton. 

Enter the value for Trunnion from 6.2.12.9.5 into the DSKI and press 
the ENTER pushbutton. 

6.2.12.9.10 Sight through the SXT. The St LOS should be approximately centered on 
the Optical Target No. 2. Record the value of Shaft and Trunnion CDU’s 
from the CRT. The difference between these values and the corresponding 
values recorded in 6.2.12.9.5 shall be less than 0.06 degrees for the Shaft 
and 0.02 degrees for the Trunnion. Record the difference, 

6.2.12.9.11 CAUTION: 8ee Paragraph 6.1.2.11 before proceeding. Set the OPTICS 

ZERO switch to ZERO. Walt 15 seconds. ^ 

6.2.12.9.12 If OPTIC8 testing will not oontlnue, set the GIN Power Optics switch on 
the LEB Lighting Panel to OFF. 

6.2.13. Optics Slew Rate Test. 

6.2.13.1 Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to the positions indicated: 

a. OPTICS TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 

c. OPTICS SPEED to HI 

d. .OPTICS MODE to MAN. 

6.2.13.2 Monitor the OCDU's by entering VERB 16 NOUN 91 into K148. Press the 
ENTER pushbutton. Insure RECORD DSKY AND RECORD DOWNLINK on 
R-145 are ON. 

6.2.13.3 CAUTION: 8ee Paragraph 5. t. 2.11 before proceed ing. Set the OPTICS 
ZERO switch on the GAN Indicator Control Panel to ZBO. Wait 15 seconds. 
Set the OPTICS ZERO switch on the GAN Indicator Panel to OFF. Set the 
OPTICS MODE switch to MAN. 
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6.2.13.3(Cont) 


6.2.13.4 


6.2.13.5 


6.2.13.6 


6.2.13.7 


6.2.13.8 


NOTE: Read and understand step 6.2.13.4 before proceeding. 

Do not hold Control Stick at upper limit more than 10 seconds or 
exceed a trunnion angle of 85*. 

TRUNNION SLEW RATE - HI SPEED 

Record time. Push and hold the Optics Control Stick to its .upper limit. 

After approximately 7 seconds release the control stick. Record the SXT 
Trunnion Servo Error In-Phase output (CG3118) signal on the CRT while 
slewing the optics. The voltage shall be -0.25 to -2.00 VRMS. 

Perform the following calculations: 

Prom the Uplink file tape, the compressed data tape or the PCM tape 
request a data reduction of the trunnion CDU register (address 35) and the 
TIME 2 and TIME 1 registers (addresses 24 and 25 respe ctively) for the 
7 second period during which the rate test was being performed. 

Calculate the slew rate by dividing tbs ACDU angle by the elapsed time. 

The Trunnion slew rate shall be 10.0±2.0 deg/sec* 

SHAFT SLEW RATE - HI SPEED , 

CAUTION: See Paragraph 5.1.2.11 before proceeding. 

Set the OPTICS ZERO switch to ZERO. Wait 15 seconds. Set the OPTIC8 
ZERO switch to OFF. 

NOTE: Read and understand step 6.2.13.7 before proceeding. Do not 
hold Control Stick at right limit for more than 10 seconds or 
exceed a shaft angle of 250*. 

Record time. Push and hold the Optics Control stick to its right limit. After 
approximately 7 seconds release the control stick. 

Record the SXT Shaft Servo Error In-Phase Output (CG 3117) signal on the 
CRT while slewing the optics. The voltage shall be -0.25 to -2.00 VRMS. 

Perform the following calculations: 

From the uplink file tape, the compressed data tape or the PCM tape, 
request a data reduction of the Shaft CDU register (address 36) and the 
TIME 2 and TIME 1 registers (addresses 24 and 25 respectively) for the 7 
second period during which the rate test was being performed. 
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6.2.13.10 


6.2.13.11 


6.2.13.12 


6.2.13.13 
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Calculate the rate by dividing the AC DU angle by the elapsed time. 

The Shaft slew rate shall be 19.5*3.9 deg/sec. 

TRUNNION SLEW RATE - MED SPEED 

CAUTION: See Paragraph 5.1.2.11 before proceeding. Set the OPTICS 
ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO switch 
to OFF. Set the OPTICS SPEED switch to MED. 

NOTE: Read and understand 6.2.13.10 before proceeding. Do not hold 
oontrol stick at upper limit for more than 20 seconds. 

Record time. Push and hold the Optics Control Stick to its upper limit. 
After approximately 12 seconds release the control stick. Record the 
SXT TRUN MTR Control Windii* (CG 3155) andSXT Trun Tach (CG 3150) 
signals while slewing the optics. CG 3155 shall be *0.25 to+ 2.00 VRMS. 
CG 3150 shall be +0.33*0.13 VRMS. 

Perform the following calculations: . 

From the uplink file tape*the compressed data tap*or the PCM tape, 
request a data reduction of the Trunnion CDU registers (address 35) 
and the TIME 2 and TIME 1 registers (addresses 24 and 25 respectively) 
for the 12 second period during which the rate test was being performed. 

Calculate the rate by dividing the AC DU angle by the elapsed time. 

The Trunnion slew rate shall be 1.0*0.2 deg/pee. 

SHAFT SLEW RATg? - MED SPEED 

CAUTION: See Paragraph 5.1.2.11 before proceeding. Set the OPT1C8 
ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO switch 
to OFF. 

NOTE: Read and understand 6.2.13.13 before proceeding. Do not hold 
control stick at right limit for more than 20 seconds. 

Record time. Push and hold the Option Control Stick to Its right limit. 
After approximately 12 seconds release the oontrol stick. Reoord the SXT 
Shaft MTR Control Winding (CG 3145) and SXT Shaft Tach (CG 3140) signals 
while slewing the optics. CG 3145 shall be +0.50 to +4.00 VRMS. CG 3140 
shall be 0.33*0.13 VRMS. 
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6.2.13.14 Perforin the following calculations: 

From the uplink file tap* the compressed data tap* or the PCM tape, 
request a data reduction of the CDU register (address 36) and the TIME 2 
and TIME 1 registers (addresses 24 and 25 respectively) for the 12 second 
period during which the rate test was being performed. 

Calculate the rate by dividing the AC DU angle by the elapsed time. 

The Shaft slew rate shall be 2.0*0.4 deg/sec. 

TRUNNION SLEW RATE - LO SPEED 

6.2.13.15 CAUTION: See Paragraph 5.1.2.11 before proceeding. Set the OPTICS 
*' ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO switch 

to OFF. Set the OPTICS SPEED switch to LO. 

NOTE: Rehd and understand 6.2.13.16 before proceeding. Do not hold 
control stick at upper limit for more than 30 seoonds. 

6.2.13.16 Reoord time. Push and hold the Optics Control Stick to its upper limit. 
After approximately 12 seoonds release the control stick. 

6.2.13.17 Perform the following calculations: , 

From the uplink file tape,the compressed data tap* or the PCM tape, 
request a data reduction of the Trunnion CDU register (address 35) 
and the TIME 2 and TIME 1 registers (addresses 24 and 25 respec¬ 
tively) for the 12 second period during which the rate test was being 
performed. 

Calculate the rate by dividing the AC DU angle by the elapsed time. 

The Trunnion slew rate shall be 0.10*0.03 deg/sec. 

8HAFT SLEW RATE - LO SPEED 

6.2.13.18 CAUTION: See Paragraph 5.1.3.11 before proceeding. 

Set the OPTICS ZERO switch to ZERO. Wait 15 seoonds. Set the 
OPTICS ZERO switch to OFF. 

NOTE: Read and understand 6.2.13.18 before proc ee d ing. Da 

hold control stick at right limit lor more thaa 20 seconds. 

6.2.13.19 Record time. Push and hold the Optics Control Stick to its right limit. 
After approximately 12 seconds release the oontrot stick. 


J 



6.2.13.20 


6.2.13.21 


6.2.13.22 


6.2.13.23 
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Perform the following calculations: 

From the uplink file tape^the compressed data tap*or the PCM tape, 
request data reduction of the CDU register (address 36) and the TIME 
2 and TIME 1 registers (addresses 24 and 25 respectively) for the 12 
second period during which the rate test was being performed. 

Calculate the rate by dividing the AC DU angle by the elapsed time. 

The Shaft slew rate shall be 0.20±0.04 deg/sec. 

OPTICS HAND CONTROLLER DRIFT RATE CHECK - LO SPEED 

CAUTION: See Paragraph 5.1.2.11 before proceeding. Set the OPTICS 
ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO switch 
to OFF. Record time. Walt 60 seconds. 

Perform the following calculations: 

From the uplink file tapc^the compressed data tapcyor the PCM tape, 
request a data reduction of the Trunnion and Shaft CDU registers 
(addresses 35 and 36 respectively) and the TIME 2 and TIME 1 registers 
(addresses 24 and 25 respectively) for the 60 second period during which 
the drift rate test was being performed. * 

Calculate the drift rate by dividing the ACDU angles by the elapsed time. 

The Trunnion drift rate shall be less than . 0167 deg/sec. 

The shaft drift rate shall be less than . 0333 deg/sec. 

If OPTICS testing Will not continue; set the G/N Power-Optics switch 
on the LEB Lighting Control Panel to OFF. 
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6.2.14 Stabilization Loop Step Response Test 

6.2.14.1 Proceed with this test if the Operate Power On Test of 6.2.3 has been performed 
and system operation has not been interrupted. If system operation has been 

' interrupted, perform the Turn ON Procedure of 6.2.5.2 before proceeding. 

6.2.14.2 Insure that the Carry-on Command Stimuli Unit, Model No. C14-200, is 
Installed and connected. 

6.2.14.3 Enter VERB 36 into K148. Press the ENTER pushbutton, then the ERROR 
RESET pushbutton. 

6.2.14.4 ' Inner Gimbal Response Test. 

6.2.14.4.1 Enter code 2032000000 in C-START Module 4A1-A5-C156. Press the XEQ/ 

SEAL pushbutton to call up CG 2117 IGA SERVO ERROR on 4A1-A3-CH1. 

6.2.14.4. 2 Enter VERB 41 NOUN 20 into K148. Press ENTER pushbutton. 

6.2.14.4.3 Enter +00000 into K148 three times. Press ENTER after each entry. Wait 
30 seconds. 

6.2.14.4.4 Enter VERB 40 NOUN 20 Into fQ48. Wait 10 seconds 

6.2.14.4.6 Deleted. ? 

6.2.14.4.6 Enter 0001 into R154. Verify and execute to apply +28 VDC ACE ENABLE 
to the P6AAM. 

6.2.14.4.7 Enter 1000 into R155. Verily and execute to enter a DC step into the 1G 
stabilization loop. 

CAUTION: If the transient caused by the step input does not die out within 
15 seconds, remove the IMU OPERATE power by setting the G/N POWER 
IMU switch on the LEB Lighting Control Panel to OFF. 

6.2.14.4.8 Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/seo. . 

6.2.14.4.8 Enter 0000 into 4A2-A6-R15& the top part of switch should be extinguished. 

Insure that no other function switches on 4A2-A6-R155 are illuminated. 

Start analog recorder. Press the XE Q/SEAL pushbutton to remove the step 
input to the IG Stabilization Loop. The bottom part of switch shall be 
extinguished. 

6.2.14.4.10 After the transient has died out, stop the analog recorder. Record the loop 
response time by measuring the time interval between removing the step 
(initial disturbance) and the settling of the error signal to a value equal to 
+5% of the original step amplitude. In addition, record the total number of 
overshoots. 


U 






6.2.14.4.10.1 

6.2.14.4.10.2 

6.2.14.5 
6.2.14.5.11 

6.2.14.5.2 

6.2.14.5.3 

6.2.14.5.4 

6.2.14.5.5 

6.2.14.5.6 

6.2.14.5.7 


6.2.14.5.6 

6.2.14.5.9 

6.2.14.5.10 

6.2.14.5.10.1 

6.2.14.5.10.2 
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The inner gimb&l stabilization loop response time shall be less than 
0.1 second. 


The maximum number of overshoots on the IGA Servo Error signals 
shall be three. 

Middle Gimbal Response Test 

Enter Code 2028000000 into C-8TART MODULE 4A1-A5-C156. Press 
the XEQ/SEAL pushbutton to call up CG 2147 MGA SERVO ERROR on 
4A1-A3-CH1. 

Enter VERB 41 NOUN 20 into K148. Press ENTER. 

Enter +00000 into K148 three times. Press ENTER after each entry. 

Wait 30 seconds. 

% 

Enter VERB 40 NOUN 20 into K148. Wait 10 seconds. 

Deleted. 

Enter 0100 into 4A2-A6-R155. The top part of switch shall be illuminated. 
Insure that no other hi notion switches on 4A2-A6-R155 are illuminated. 

Press XEQ/SEAL pushbutton on 4A2-A6-R155 to enter a DC step into the 
MG Stabilization Loop. 

CAUTION: If the transient caused by the step input does not die within 
15 seconds, remove the IMU OPERATE power by setting the G/N POWER 
IMU switch on the LEB Lighting Control Panel to OFF. 

Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/sec. 

Enter 0000 into 4A2-A6-R155. The top part of the switch shall be 
extinguished. Insure that no other function switches on 4A2-A6-R155 are 
illuminated. Start analog recorder. Press XEQ/SEAL pushbutton to 
remove the step input to the MG stabilization loop. 

After the transients have died out, stop die analog recorder. Record the 
loop response time by measuring the time interval between removing the 
step (lnit’al disturbance) and the settling of the error signal to a value 
equal to ±5% of the original step amplitude. In addition, record the total 
number of overshoots. 

The middle gimbal stabilization loop response time shall be less than 0.I 
second. 

The maximum number of overshoots on the MGA Servo Error signals shall 
be three. 
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6.2.14.6 Outer Gimbal Response Test 

6.2.14.6.1 Enter code 2026000000 in C-8TART Module 4A1-A5-C156. Press 

XEQ/SEAL Pushbutton to call up CG 2177 OGA SERVO ERROR on 
4A1-AS-CH1. 

6.2.14.6.2 Enter VERB 41 NOUN 20 into K148. Press ENTER. 

6.2.14.6.3 Enter 400000 into K148 three times. Press ENTER after each entry. 

Wait 30 seconds. 

6.2.14.6.4 Enter VERB 40 NOUN 20 Into K148. Walt 10 seconds. 

6.2.14.6.5 Deleted. 

6.2.14.6.6 Enter 0010 into 4A2-A6-R155. The top half of the switch shall be illumi¬ 
nated. Insure that no other function switches on 4A2-A6-R155 are 
Illuminated. 

6.2.14.6.7 Press XEQ/SEAL pushbutton on 4A2-A6-R155 to enter a DC step into the 
' OG Stabilisation Loops. 

NOTE: If the transient caused by the step input does not die out within 
15 seconds, remove the MU OPERATE power by setting the G/N POWER 
MU switch on the LEB Lighting Control Panel to OFF. 

6.2.14.6.8 Set up Analog Reoorder 4A1-A3 using a chart speed of 100 mm/sec. 

6.2.14.6.0 Enter 0000 into 4A2-A6-R155. The top half of the switch shall be 

extinguished. Insure that no other function switches on 4A2-A6-155 
are illuminated. Start analog reoorder. Press the XEQ/SEAL pushbutton 
to remove the step input to the OG Stabilisation Loop. 

6.2.14.6.10 After the transients have died out. stop the analog recorder. Record the 
loop response time by measuring the time interval between removing 
the step (Initial disturbance) and the settling of the error signal to a value equal 
to 45% of the original step amplitude. In addition, record the total number 
of overshoots. 

6.2.14.6.10.1 The outer gimbal stabilisation loop response time shall be less than 
0.1 second. 

6.2.14.6.10.2 The maximum number of overshoots on the OGA Servo Error Signals shall 
be five. 
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6.2.14.7 

6.2.14.7.1 

6.2.14.7.2 

6.2.14.7.3 

6.2.14.7.4 
6.2.14.7.8 


6.2.16 

6.2.15.1 

6.2.15.2 

6.2.15.3 


6.2.15.3.1 

6.2.15.4 

6.2.15.5 
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Enter VERB 40 NOUN 20 into Kl48. Press the ENTER pushbutton. 

Enter VERB 41 NOUN 20 into K148. Press the ENTER pushbutton. 

Enter +00000 into KL48. Press the ENTER pushbutton. 

Enter +00000 into K148. Press the ENTER pushbutton. 

Enter +00000 into K148. Press the ENTER pushbutton. 

Enter 0000 into R154. Verify and execute to remove +28 VDC ACE ENABLE. 


T 

Step Input 


jri n... 

i_J_-UL 

-»i— 


0.05 step input 


Response Time 


Figure 1. Typical Step Input Response 
DUG Scale Factor Test 

Perform Master Initialisation 6.2.5.3 before proceeding. 

Verify that the EMU OPERATE power has been applied for a minimum of 
1 hour, and that at least 1 hour has elapsed since running of the Gimbal 
Friction Test, 6.2.7. 


Set up the Analog Recorders to monitor the following signals: 


b. 

c. 

d. 

e. ' 

f. 


CG 2117 IG SERVO ERROR 
CG 2147 MG SERVO LRROR 
CG 2177 OG SERVO ERROR 
CG 2120 1GTM CURRENT 
CG 2150 MG TM CURRENT 
CG 2180 OGTM CURRENT 


Start the analog recorder chart drive using a chart speed of 1 mm/sec. The 
recorder shall run for the duration of 6.2.15. 


Enter VERB 92 into KL48. Press the ENTER pushbutton. 

Enter 00005 into K148. Press the ENTER pushbutton. Program 07 shall 
be displayed. 
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6.2.15.6 VERB 06 NOUN 41 shall flash on CRT and the following displayed in 
R1 and R2: 

R1 ■ exxxxx (some Hw. Base asimuth) 

R2 ■ exxxxx (some test site latitude; see Table 1) 

6.2.15.7 If the values displayed in R1 and R2 are correct, proceed with test, if 
not perform the following sequence: 

a. To correct Tl, on the K-148 enter VERB 21, press ENTER push¬ 
button, *xxx.xx, press ENTER (exxx.xx is oorrect nav. bam 
asimuth). 

b. To correct R2, on the K-148 enter VERB 22, press ENTER push¬ 
button, axx.xxx, press ENTER (obtain oorrect site latitude from 
Table I). 

Verify that the values in R1 and R2 are correct. 

TABLE I 



6.2.15.8 On K-148 enter the following sequence: 

VERB 38 ENTR (VERB 21 NOUN 67 shall flash) 

•*•00001 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during next step or PROG 
ALARM is on, miter VERB 96 ENTR and repeat steps 6.2.15.4 
through 6.2.15.8. 

6.2.15.8 In approximately 160 seconds VERB 06 NOUN 98 shall flash. Read and 

record from CRT D6KY Row 1 (+X DUG Scale Factor error in part per 
million. Position +00001). 

6.2.15.10 * On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 97 shall flash) 

+00002 ENTR 
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6.2.15.11 


6.2.15.12 


6.2.15.16 


6.2.15.14 


6.2.15.15 


6.2.15.16 


6.2.15.17 


NOTE: If PROG lamp changes from 07 to 00 during next step or PROG 
ALARM lamp ia on, enter VERB 36 ENTR and repeat etepe of 
6.2.15.4 through 6 . 1.16.7 and 6.2.15.10. 


In approximately 160 eeconda VERB 06 N)UN 96 ahall flaah. Read and 
record from CRT D6KY Row 1 (+Y IRIG Scale Factor Error In parta per 
million Poaition +00002). 

On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 97 ahall fluh) 

+00003 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during the next step, or 
PROG ALARM lamp ia ON, enter VERB 36 ENTR and repeat 
etepe 6.2.15.4 through 6.2.15.7 and 6.2.15.12. 

In approximately 160 seconds VERB 06 NOUN 98 ahall flaah. Read and 
record from CRT DSKY Row 1 (-Z BUG Scale Factor error in parta per 
million, Poaition+00003). 

On K-148 enter the following eequence: 

VERB 33 ENTR (VERB 21 NOUN 97 ahall flaah) 

-00001 ENTR 

NOTE: If PROG lamp changee from 06 to 00 during the next step, or 
PROG ALARM lamp ia on, enter VERB 38 ENTR and repeat 
atepe 6.2.15.4 through 6.2.15.7 and 6.2.15.14. 

In approximately 160 eeoonde, VERB 06 NOUN 98 ahall flaah. Read and 
record from CRT DSKY Row (-X BUG Scale Factor error in parta per 
million, Poaition-00001). 

On K-146 enter the following aequence: 

VERB 33 ENTR (VERB 21 NOUN 97 ahall flash)' 

-00002 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during the next step, or 
PROG ALARM lamp is ON, enter VERB 36 ENTR and repeat 
steps 6.2.15.4 through 6.2.15.7 and 6.2.15.16. 

In approximately 160 seconds, VERB 06 NOUN 98 shall flash. Read and 
record from CRT DSKY Row 1 (-Y BUG Scale Factor error in parts per 
million, Poaition -00002). 
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6.2.15.18 


6.2.15.19 


6.2.16.29 


6.2.15.21 


6.2.16.22 


6.2.15.22 


6.2.15.24 

6.2.15.26 


On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 97 shall flash) 

-00003 ENTR 

NOTE: B PROG lamp changes from 07 to 00 Airing the next step or 
PROG ALARM is ON, enter VERB 36 ENTR and repeat steps 
6.2.15.4 through 6.2.15.7 and 6.2.15.18. 


In approximately 160 seconds, VERB 06 NOUN 98 shall flash. Read and 
record from CRT D8KY Rm 1 (+Z DUG Scale Factor error in parts per 
million. Position -00003). 

Repest steps 6.2.15.8 through 6.2.15.19 twice to obtain second snd 
third set of data. 

Terminate this test by entering in K-148: VERB 34 ENTER 

The average of the three readings of Scale Factor Error for the 6 positions 
shall be 0*1750 PPM. 

After completion of all test numbers, stop the analog recorders. 

Enter VERB 40 NOUN 20, ENTER into K146. 

Ester the following into K148: 

S. VERB 41 NOUN 2d ENTR 
b* 400000, ENTER 
e. 400000, ENTER 
4. 400000, ENTER 
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6.2.16 IMU Performance Test 

6.2.16.1 Proceed with this teat If the Operate Power On Teat of 6.2. S or the Turn 

• On Procedure of 6.2.5.2 has been completed and system operation has not 
been interrupted. If the system operation has been interrupted, perform 
Turn On Procedure of 6.2.5.2 before proceeding with this test. 

6.2.16.2 Verify that the IMU Operate Power has been applied for at least one hour. 

6.2.16.5 On K-148, enter the following: 

VERB 92 ENTR 

6.2.16.4 Enter 00001 into K-148. Press the ENTER pushbutton. 

6.2.16.6 On the CRT D8KY display VERB 06 NOUN 41 shall flash. Verify R1 (Nav 
Base Azimuth) and R2 (Bite Latitude) are correct. 

6.2.16.6 If values for R1 and R2 are correct, proceed to next step. If values for 

R1 and R2 are incorrect, enter the following sequence into K-148. 

VERB 24 ENTR 

*XXX.XX ENTR (Correct navigation base azimuth ±0.50 deg) 

*XX. XXX ENTR (Correct site latitude from Table XX) 

Verify values in R1 and R2 are correct. 


TABLE XX 


Location 

Latitude 

NAA 

±33.921 

MSC 

±29.556 

KSC-MSO 

±28.523 

KSC-VAB 

±28.585 

KSC-PAD 

±28.007 


6.2.16.7 On K-148, enter the following sequence: 

VERB 36 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.8 On CRT DSKY display, verify R1 -±00900 (Time), R2 - ±00000 (Test Index 
No.) and R3 ■ ±00012 (Test Position). If values for Rl, R2 and RS are 
correct, proceed to next step. If values for Rl, R2 and R3 are incorrect, 
enter the following sequence into K-148: 

VERB 25 ENTR 

±00900 ENTR (Test Time in Seconds) 

±00000 ENTR (Test Index Number) 

±00012 ENTR (Test Position Entry) 
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6.2.16.9 

6.2.16.10 

6.2.16.11 


6.2.16.13 

6.2.16.14 

6.2.16.15 

6.2.16.16 

6.2.16.1? 

6.2.16.18 

6.2.16.19 


> On K-148, enter the following sequence. 

VERB 33 ENTR 

In approximately 17 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT OSKY display, record R2. 

On K-148, enter the following sequence: 


VERB 34 
VERB 06 


ENTR 

NOUN 98 shall flash 


6.2.16.12 On CRT DSKY displays, verify Rl -400900, R2 -400000, and R3 - 400002. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB £5 ENTR 

400900 ENTR (Test Time in Seconds) 

400000 ENTR (Test Index Number) 

400002 ENTR (Test Position Entry) 


On K-148, enter the following sequence: 

VERB 33 ENTR 

In approximately 17 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. 

On K-148, enter die following sequence: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 shall flash. From the 
CRT, record Rl and R2. 

On K-148, enter die following sequence: 

VERB 33 ENTR 

In approximately 67 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. Record CRT CDU gimbal angle indications 
and time. 

On K-148, enter the following sequence: 


VERB 34 
VERB 06 


ENTR 

NOUN 98 shall flash 
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6.2.16.20 

6.2.16.21 

6.2.16.22 

6.2.16.23 

6.2.16.24 

6.2.16.25 

6.2.16.26 

6.2.16.27 

6.2.16.28 

6.2.16.29 


On CRT DSKY display, verify R1 -400900, R2 -400000, and R3 -400011. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

400900 ENTR (Test Time In Seconds) 

400000 ENTR (Test Index Number) 

400011 ENTR (Test Position Entry) 

On K-148, enter (he following sequence: 

VERB 33 ENTR 

In approximately 17 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. 

On K-148 enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

On the CRT DSKY display, verify Rl -400900, R2 * 400000, and R3 - 400004. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values for 
Rl, R2 and R3 are incorrect,enter the following sequence into K-148: 

VERB 25 ENTR 

400900 ENTR (Test Time in Seconds) 

400000 ENTR (Test Index Number) 

+00004 ENTR (Test Position Entry) 

On K-148, enter file following sequence: 

VERB 33 ENTR 

In approximately 17 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. 

On K-148, enter the following sequence: 

VERB 33 ENTR 

In approximately 90 seconds, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record Rl and R2. 

On K-148, enter the following sequence: 
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ENTR 
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6.2.16.30 In approximately 67 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. 

6.2.16. 31 1 On K-148, enter the following sequence: 


VERB 33 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.32 From the CRT DSKY display, verify R1 - +00900, R2 - +00000 and R3 - +00005. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values for 
HI, R2 and R3 are Incorrect, enter the following sequence into K-148: 


6.2.16.33 


6.2.16.34 

6.2.16.35 


VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00005- LNTR (Test Position Entry) 


Record Time. On K-148 enter the following sequence: 


VERB 33 ENTR 


The PROG alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 
The PROG alarm shall extinguish. 

In appro timately 90 seconds, VERB 06 NOUN 98 shall flash. From die 
CRT DSKY display. Record Rl and R2. 


6.2.16.36 On K-148, enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.37 On the CRT DSKY display, verity Rl -+00900, R2 -+00000, and R3 -+00008. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values for 
Rl, R2, and R3 are Incorrect, enter the following sequence on K-148; 


6.2.16.38 


VERB 25 

ENTR 

+00900 

ENTR 

+00000 

ENTR 

+00006 

ENTR 


(Test Time in Seconds) 
(Test Index Number) 
(Test Position Entry) 


Record Time. On K-148 enter the following sequence: 


VERB 33 ENTR 
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6.2.16.39 The PROG alarm and GIMBAL LOCK lamps shall light. Press Error 
Reset. The PROG alarm lamp shall extinguish. 

6.2.16.40 . In approximately 90 seconds, VERB 06 NOUN 98 shall flash. From the 

CRT D6KY display, record R1 and R2. 


6.2.16.41 On K-148, enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 


6.2.16.49 


6.2.16.43 


6.2.16.44 


6.2.16.45 


6.2.16.46 


On the CRT DSKY display, verify R1 -*400900, R2 -+00000 and R3 -+00007, 

If values for Rl, R2 and RS are correct, proceed to next step. If values 
for Rl, R2 and R3 are Incorrect, enter foe following sequence into K-148? 

VERB 25 ENTR 

+00900 ENTR (Test lime In SeoondS) 

400000 ENTR (Test Index Number) 

400007 ENTR (Test Position Entry) 

On K-148, enter foe following sequence! 

VERB S3 ENTR > 

In approximately 17 minutes VERB 06 NOUN 98 shall flash. From foe 
CRT DSKY display, record R2. 

On K-148, enter foe following sequence: 

VERB 34 ENTR 

VERB 06 * NOUN 98 shall flash 

On foe CRT DSKY display, verify Rl -+00900, R2 - 400000 and R3 -400008. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter foe following sequence into K-148: 

VERB 25 ENTR 

400900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00008 ENTR (Test Position Entry) 


6.2.16.47 On K-148, enter foe following sequence: 


VERB 33 ENTR 

6.2.16.48 In approximately 17 minutes VERB 06 NOUN 98 shall flash. From foe 

CRT DSKY display, record R2. 




6.2.16.49 

6.2.16.60 

6.2.16.51 

6.2.16.52 

6.2.16. 55 

6.2.16.54 

6.2.16.55 

6.2.16.56 

6.2.16.57 
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On K-148, enter the following: 

VERB 34 ENTR 

VERB 06 NOUN 98 shell flesh 

On the CRT DSKY display, verify R1 - +00900. R2 - +00000 end R8 - 400009. 

If values for Rl. R2 end R3 ere correct, proceed to next step. If values 
for Rl, R2 and R3 are Incorrect, enter the following sequence Into K-148: 

VERB 25 ENTR 

>00900 ENTR (Test Time In Seconds) 

>00000 ENTR (Test Index Number) 

400009 ENTR (Test Position Entry) 

On K-148, enter the following sequence: 

VERB 33 ENTR 

In approximately 17 minute., VERB 06 NOUN 88 ahull flush. From the 
CRT DSKY display, record R2. 

On K-148, enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shell flash 

On the CRT DSKY display, verify Rl -+00900, R2 -+00000, and R3 -+00010. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
tor Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

400900 ENTR (Test Time In Seconds) 

400000 ENTR (Test Index Number) 

400010 ENTR (Test Position Entry) 

On K-148 enter the following sequence: 


VERB 33 ENTR 

In approximately IT minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. 

On K-148, enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 98 shall flash 
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6.2.16.58 On CRT DSKY display, verify R1 ■ 400900, R2 * 400000, and R3 * 400003. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

400900 ENTR (Test Time in Seconds) 

400000 ENTR (Test Index Number) 

400003 ENTR (Test Position Entry) 

6.2.16.59 On K-148, enter the following sequence: 

VERB 33 ENTR 

6.2.16.60 In approximately 17 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. 

6.2.16.61 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.62 In approximately 90 seconds, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record Rl and R2. Row 1 Is whole part, Row 2 la 
fractional part. Units are cm/sec 2 . 

6.2.16.63 On K-148, enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash. 

6.2.16.64 On CRT DSKY displays, verify Rl *400900, R2 * 400000, and R3 - 400001. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are Incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

< 400900 ENTR (Test Time in Seconds) 

400000 ENTR (Test Index Number) 

400001 ENTR (Test Position Entry) 

6.2.16.65 On K-148, enter the following sequence: 

VERB 33 ENTR 

6.2.16.66 In approximately 17 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. 


4 

/ 
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6.2.18. 67 On K-148 enter file following sequence: 

VERB 32 ENTR 

6.2.16.68 In approximately 60 aeoonds, VERB 06 NOUN 98 shall flash. Prom the 
CRT D6KY display, record R1 and R2. 

6.2.16.69 On K-148, enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.70 On CRT DSCY display, verify R1 • 400900, R2 ■ 400000 and R3 » 400013. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

♦00900 ENTR fTeat Time in Seconds) 

400000 ENTR (Test Index Number) 

400013 ENTR (Test Position Etatry) 

6.2.16.71 On K-148, miter file following sequence: 

.« t ■ ■ 

VERB 33 ENTR 

6.2.16.72 In approximately 17 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT OSKY display, record R2. 

6.2.16.73 Terminate this test fay entering file following into K-148: 

VERB 36 # ENTR 

6.2.16.74 On K-148 enter the following sequence: 


VERB 41 

NOUN 20 

ENTR 

400000 


ENTR 

400000 


ENTR 

400000 


ENTR 


6. 2.16. 75 Calculations 
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TABLE XXI 


Position No. as 
Displayed In R3 

Quantity Being Measured 

♦00001 

♦NBDY ♦ ADOAY 
♦X PIPA G 

♦00002 

♦NBDZ - ADOAZ 
-X PIPA G 
-NBDX ♦ ADIAX 

♦00003 

-NBDX - ADOAX 
♦Z PIPA G . 

* ♦00004 

♦NBDY ♦ AD6RAY 
-Z PIPA G 
♦NBDZ ♦ ADfAZ 

♦00005 

♦Y PIPA G 

♦00006 

-Y PIPA G 

♦00007 

-NBDX ♦ .707 (ADSRAX - ADOAX) 

♦00008 

-.707 (NBDZ ♦NBDY) 

♦.ft (ADLAZ - AWAY) 

♦.ft (ADSRAY ♦ AD6RAZ) 

♦00009 

-NBDZ ♦ .707 (ADSRAZ - ADOAZ) 

♦00010 

.707 (NBDY - NBDX) 

♦. 5 (ADIAY - ADIAX) 

♦.5 (ADSRAX) ♦ .5 (ADOAY) 

♦00011 

♦NBDX - ADOAX 

♦00012 

♦NBDY - ADOAY 

♦00013 

♦NBDZ ♦ ADOAZ 
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Measured Values 



Lins 

Position No. 

Parameter 

Recorded Value 


400001 

4NBDY 4 ADOAY 

R2 

2 

400001 

4X PIPA G 

R1 * R2 

3 

400002 

4NBDZ - ADOAZ 

:r R2 

4 

400002 

-X PIPA G 

R1 • R2 

5 

400002 

-NBDX 4 ADIAX 

R2 

6 

400003 

-NBDX - ADO AX 

R2 

7 

400003 

4Z PIPA G 

R1 • R2 

8 

400004 

4NBDY 4 ADSRAY 

R2 

8 

400Q04 

-Z PIPA G 

R1 • R2 

10 

400004 

4NBDZ 4 ADIAZ 

R2 

11 

400005 

4YPIPAG 

R1 • R2 

12 

400006 

-Y PIPA G 

HI • R2 

13 

400007 

-NBDX 4.707 (ADSRAX - ADO AX) 

R2 

14 

400008 

.707 (-NBDZ - NBDY) 4.5 (ADIAZ - 
ADIAY) 4.5 (ADSRAY 4 ADSRAZ) 

R2 

15 

400009 

-NBDZ 4 .707 (ADSRAZ - ADOAZ) 

R2 

16 

400010 

. 707 (NBDY - NBDX) 4 .5 (ADIAY - 
ADIAX) 4 .5 (ADSRAX) 4 .5 (ADOAY) 

R2 . 

17 

400011 

4NBDX - ADOAX 

R2 

18 

400012 

4NBDY - ADOAY 

R2 

19 

400013 

4NBDZ 4 ADOAZ 

R2 


6.2.16.75.2 Y PIPA Data Correction Calculation 

6.2.16.75.2.1 From the uplink file tape, the compressed data tape, or the PCM tape, 

request a data reduction of the X and Z accelerometer AV counts (addresses 
37 and 41, respectively) and the TIME 2 and TIME 1 registers (addresses 24 
and 25, respectively) for the period during which the T PIPA test was being 
performed in positions 5 and 6 of the IMU Performance test. 
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S. 2.16.76.2.2 • Perform the following calculations for position 6. 

where: 

G_ ■ Measured acceleration term 0lne 11) 

5 

0*5 ■ Corrected acceleration term 

Cos 6y ■ 1 - rr— for small angles 

/- 

and: 

6^ - (AV^ - AV^Biae) <S.P.^/(ATHlocal g) 
f x6 “ ^*6 ’ AV * BUm) ^• F * 1 )/(AT)aocal g) 
and: 

V x Bias - (X PIPA Bias)(AT)/S.F. ]K 
V # Bias • (Z PIPA Bias)(AT)/S.F. B 
Perform the following calculations for position 6. 


O* -2— 

« Cos6y 6 
where: 


G^ • Measured acceleration term (line 12) 
G*^ ■ Corrected acceleration term 


6.2.16.76.2.2 
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6.2.16.17.2.9 
(continued) 



and: 

- (AV^ - AV^Biaa)(S.F. x )/(AT) (local g) 

- (AV^ - AV^Blae) (B.F. e )/(AT) (local g) 

and: 

Bias ■ (X PIPA Bias) (AT)/8 .F. e . 

V^BIaa - (l PIPA Bias) (AT) /8. F. 


6.2.16.76.2.4 Compute the PIPA Scale Factor error in parts per million and record in 
Table X^. 

a. PlPA«.r. Error- [^pa^M - PIPA Q) ~ °°H 

b. XPIPA 8. F. Error ■ \ - l.OOOOOoj 10* 

o. YPIPAS.F. Error - - l.OOOOOoj 10* 

d. Z PIPA 8.F. Error - | 81 » * - 1.0000001 10* 

L line 7 - line 9 J 

The PIPA 8. F. Error shall not exceed el900 PPM 

TABLE XXB 
Local Gravity Values 

Location Local Gravity (cm/sec*) 


NAA 

979.56 

M8C 

979.29 

KSC 

979.24 
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8.2.16.78.2.5 Compete the PIPA Bias in cm/sec 2 and record in Table X ft . 


PlPABiaa- ^ - QM- P1PA °) 


b. X PIPA Bias - 


line 2 ♦ line 4 


e. T PIPA Bias - 


<V G, « 


d. Z PIPA Biaa - 


line 7 - line 2 


The PIPA Bias shall not exceed *2. 28 om/seo . 
6.2.16.75.2.6 Calculate NBD, ADO A, ADSRA, and ADIA. 


a. WBDX - ^ 1 ^ 17 . 

2 


NBDY « 


line 1 4 line 18 


NBDZ • 


line 3 ♦ line 18 


NBD shall not exceed *15 mere. Record values in Table X |a 


b. ADO AX * 


-line 6 - line 17 


ADOAY - — llne 18 . 

ADOAZ - ^ 11 - 

•.« ADBRAX - L^ L ^^DX .aDOAX ■ 


ADSRAY ■ llnaS-NBDY' 


AD6BAZ - 15 ~ > 7 ^ DZ * ADOAZ - 


ADSRA shall not exceed *40 meru/g. Reoord value in Table X f . 






APOLLO GW Specification 
ND1002348G 


6.2.16.75.2.6 d. ADIAX ■ line 5 ♦ NBDX - 
(continued) 

ADIAY m Ilne 16 " *707(NBDY-NBDX) 


- ADS RAX ♦ ADIAX - ADOAY 


ADIAZ - line 10 - NBDZ 


ADIA shall not exceed *100 meru/g. Record Ttlne in Table X. 


6 .2.16.75.2.7 Perform the following calculations for each term in Table X., and record the 
results in Table D. 

“ I x t-t - **| 

D J“ | x t-i-*i! + | x i-a-*i-i| 

+ | X ,-2- X J ♦ 


Xj ■ data point Just obtained 
X & | • last historical data point 
Xj_j • second last historical data point 
Xj_j ■ third last historical data point 

NOTE: Dj calculations begin with the first data point after IBS pre-VIb; 
D£ calculations begin with the second data point after 188 Pre-Vib; 
D 3 calculations begin with the third data point after Pre-Vib. 
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7S.S Obtain data from laet hiatorical 1RIG and PIPA teat and complete Table X r l 
TABLE X it 


PAREMETER 

UNITS 

RECORDED VALUE 

NBDX 

mem 


NBDT 

mem . 


NBDZ , 

mem 


ADS RAX • 

mem/f 


AD6RAT 

mern/g 


AD8RAZ * 

mem/f 


AD1AX 

mem/f 

* 

ADIAT 

mem/f 

* 

ADIAZ 

mem/f 


X PIPA S. F. Error 

PPM 


T PIPA S.P. Error 

PPM 


Z PIPA 8. F. Error 

PPM 


X PIPA Blaa 

cm/eec* 


T PIPA Biaa 

om/aeo z 


Z PIPA Biaa 

cm/aec z 
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8.2.16.75.4 Obtain data from the aeoond last historical DUG and PIPA test and 
oompiete Table Xj 

TABLE X i 2 


PARAMETER 

UNITS 

RECORDED VALUE 

NBDX 

meru 


NBDT 

meru 


NBDZ 

men 


ADSRAX 

meru/f 


ADSRAT i 

meru/f 


AD6RAZ 

meru/f 


ADIAX 

meru/f 


ADIAY 

meru/f 


AD1AZ 

meru/f 


X PIPA 8. F. Error 

PPM 


YPIPA8.F. Error 

PPM 


Z PIPA 8. F. Error 

PPM 


X PIPA Bias 

cm/sec 2 


Y PIPA Bias 

cm/seo* 



Z PIPA Bias 


cm/sec 2 
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6.2.16.75.5 Obtain data from the third laat historical DUG and PIPA teat and oompiete 

T ^ X i.S* 


TABLE X 13 , 


PARAMETER 

UNITS 

RECORDED VALUE 

KBDX 

meru 


NBDY 

meru 


NBDZ 

meru 


ADSRAX 

meru/g 


AD6RAY 

meru/g 


AD6RAZ 

meru/g 


ADIAX 

meru/g 


ADUY 

meru/g 


ADIAZ 

meru/g 


X PIPA 8 . F. Error 

PPM 


Y PIPA S. F. Error 

PPM 


Z PIPA 8 . F. Error 

PPM 


X PIPA Bias 

©m/eeo 2 


Y PIPA Bias 

cm/sec 2 


Z PIPA Bias 

cm/sec 2 



Z PIPA Bias 
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TABLE D 


PARAMETER 

UNITS 

HI! 

MAX 

D 2 

MAX 

°3 

MAX 

NBDX 

meru 


6 


9 


11 

NBDY 

meru 


6 


9 


11 

NBDZ 

mem 

m 

6 


9 


11 

ADSRAX 

meru/g 


14 


21 


25 

ADSRAY 

meru/g 


14 


21 


25 

ADSRAZ 

meru/g 


14 


21 


25 

ADIAX 

meru/g 


17 


35 


40 

ADIAY 

meru/g 


17 


33 


40 

ADIAZ 

meru/g 


17 


33 


40 

X PIPA S. F. Error 

PPM 


400 


500 


600 

Y PIPA S. F. Error 

PPM 


400 


500 


600 

Z PIPA 8. F. Error 

PPM 


400 


500 


600 

X PIPA Bias 

em/sec 2 


0.5 


BE 

■ 

0.9 

Y PIPA Bias 

cm/sec 2 


be 

H 

BE 

■ 

0.9 

Z PIPA Bias 

cm/sec 2 



■ 

m 

■ 

0.9 


6.2.16.75.6 Failure to meet the above criteria shall result is retest according to 5.4.2. 
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6.2.17 8XT-NB-Fine Alignment Teat 

6.2.17.1 Deleted 

6.2.17.2 The GAN ahall hare had OPERATE power applied for a minimum of 1 hour. 

6.2.17.2 8et the G/N POWER-OPTICS switch to OPTICS. Verify that +28 VDC 

OPTICS OPERATE BUS (CG 1580) is 428.0*3.0 VDC. Verify that the 
OPTX 28V 800 cps 1% 0*ph (CG 1211) and OPTX 28V 800 ops 5% -90* ph 
(CG 1212) are not flashing on the CRT. 

6.2.17.4 Deleted. 

6.2.17.5 CAUTION: See Paragraph 6.1.2.11 before proceeding. 

On the GAN Indicator Control Panel set the following switches to the 
position in di ca ted . 

Ss OPTICS TEL THUN to SLAVE to SXT 
b 4 OPTICS COUPLING to DIRECT * 

OPTICS SPEED to LO 
d. OPTICS MODE to MAN 

#. OPTICS ZERO to ZERO , 

6.2.17.6 Deleted. 

6.2.17.7 Deleted 

6.2.17.8 Initiate the test by entering foe following sequence Into foe LEB D8KY. 

a. VERB 92, ENTER 

b. 00002, ENTER 

6.2.17.9 Observe VERB 06 NOUN 41 flashing oh the DBKY. The following data 
Is display Is R1 and R2 on the DSKY. 

a. R1 - 413500 

b. R2 ■ +xx.xm (Site Latitude from Table 1) 

TABLE I 

8ITB LATITUDE 

NAA 433.921 

MSC 429.556 

KSCMSO 428.523 

KSCVAB 428.585 

KSC PAD 39 428.607 
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6.2.17.10 If the data displayed is correct enter VERB 33 ENTER into the DSKY. If 

the value displayed is other than +13500 in R1 and the correct Site Latitude 
in R2, correct the data by entering the following sequence into the DSKY. 

a. VERB 21, ENTER 

b. +13500, ENTER 
O. VERB 22, ENTER 

d. +xx.xxx, ENTER (+xx.xxx « Site Latitude from Table I) 

e. VERB 33, ENTER 

0.2.7.11 Observe VERB 25 NOUN 97 flashing on the DSKY. Enter the following 

sequence into the DSKY. 

a. +00001, ENTER (Position Number) 

b. +00000, ENTER 
C. +00001, ENTER 

6.2.17.12 Observe VERB 06 NOUN 41 flashing on the DSKY. The following data 
shall be displayed in Rl, R2 and R3. 

a. R1 - +m. xx (Y^- Aximuth) 

b. R2 * *xx. xxx (YjJ b Elevation) 
e. R3 - 00001 

6.2.17.13 If the data displayed is correct enter VERB 33 ENTER into the DSKY. If 
Rl and R2 do not contain the oorrect Y NR aximuth and elevation, correct 
the data by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +xxx. xx*002.00 degrees, ENTER (Y^g Aximuth) 

c. +xx. xxx+02.000 degrees, ENTER (Y NB Elevation) 

d. VERB 33, ENTER 

6.2.17.14 Observe VERB 06 NOUN 41 flashing on the DSKY. The foilowii* data shall 
be displayed in Rl, R2 sad R3. 

a. Rl ■ +xxx. xx (Z NB Aximuth) 

b. R2 ■ axx.xxx (Zjm Elevation) 

e. R3 - 00002 

6.2.17.15 If the data displayed Is oorrect enter VERB 33 ENTER into the DSKY. If 
Rl and R2 do not contain the oorrect Z NB aximuth and elevation, correct 
the data by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +xxx. xx+002,00 degrees, ENTER (Z^ Aximuth) 
o. +xx. xxx+02.000 d eg ree s , ENTER (Z N _ Elevation) 
d. VERB 33, ENTER 
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6.2.17.16 Observe VERB 06 NOUN 41 flashii* on the D6KY. The follow ii* data 
be displayed in Rl t R2 and R3. 

a. R1 • +xxx.xx (Target 1 Azimuth) 

b. R2 ■ 'hoc. xxx (Target 1 Elevation) 
e. RS - 00001 

6.2.17.17 If the data displayed is correct enter VERB 33 ENTER into the DSKY. If 
R1 and R2 do not contain the oorreot azimuth and elevation for Target 1, 
correct the data by entering tike following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +xxx.xx*000.10 degrees, ENTER (Target 1 Azimuth) 
e. *xx. xxxeOO. 010 degrees, ENTER (Target 1 Elevation) 
d. VERB 33, ENTER 

6.2.17.16 Observe VERB 06 NOUN 41 flashily on the DSKY. Hie follow li* data shall 

be displayed in Rl, R2 and R3. 

a. R1 - +xxx.xx (Targe; 2 Azimuth) 

b. R2 • Sxx.xxx (Target 2 Elevation) 

C. R3 • 00002 

6.2.17.16 If the data displayed is correct proceed to 6.2.17.22. If Rl and R2 do not 
contain the correct azimuth and elevation for Target 2, correct the (bite 
by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. -hcxx.xxa000.10 degrees, ENTER (Target 2 Azimuth) 

c. nxx.xxxa00.010 degrees, ENTER (Target 2 Elevation) 

6.2.17.20 CAUTION: 8ee Paragraph 5.1.2.11 before proceeding. Set tike OPTICS 
ZERO switch to OFF. Enter VERB 33, ENTER into the DSKY. 

6.2.17.21 When the DSKY displays VERB 51 NOUN 70 flashli« and Rl - 00001, on the 
DSKY set the OPTIC8 MODE switch on the GftN Indicator Control Panel to 
CMC. The CMC will align the 8XT to the Target 1 position. When the 
alignment is complete as observed by no farther movement of the Telescope 
Panel Angle Counters (TPAC), set the OPTIC8 MODE switch to MANUAL 

6.2.17.22 Using the Optics Hand Controller, align the SXT StLOS with Target 1 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with MARK press the MARK REJECT 
pushbutton and repeat this step. Observe VERB 50 NOUN 25 flashii* and Rl 
- 00016. Press the ENTER pushbutton. 






APOLLO GAN Specification 
NDl002348 G 

6.2.17.23 When the DSKY displays VERB 51 NOUN 70 flashing and R1 - 00002, 
set the Optics Mode switch to CMC. The CMC will align the SXT to the 
Target 2 position. When alignment is complete as observed by no further 
movement of the TPAC, set the OPTICS MODE switch to MANUAL. 

i 

6.2.17.24 Using the Optics Hand Controller, align the SXT StLOS with Target 2 and 
prf»as the MARK pushbutton. If satisifed that the MARK was good press the 
ENTR pushbutton. If not satisfied with the MARK press the MARK REJECT 
pushbutton and repeat this step. Observe VERB 50 NOUN 25 flashing and 
R1 ■ 00016. Press the ENTR pushbutton. 

NOTE: The following two MARKS must be performed as quickly as 

possible. In no case shall the time between the first and second 
MARK exceed two minutes. 

6.2.17.25 After 20 seconds observe the DSKY for VERB 51 and NOUN 70 flashing and 
R1 - 00001. Set the Optics Mode switch to CMC. The CMC will align the 
SXT to the Target 1 position. When the alignment is complete as observed 
by no farther movement of the Telescope Panel Angle Counters (TPAC), set 
the OPTICS MODE switch to MANUAL. 

6.2.17.26 Using the Optics Hand Controller, align the SXT StLOS with Target 1 and 
press the MARK pushbutton. If satisifed that the MARK was good press 
the ENTER pushbutton. If not satisfied with MARK press the MARK 
REJECT pushbutton and repeat this step. Observe VERB 50 NOUN 25 
flashing and R1 - 00016, Press the ENTER pushbutton. 

6.2.17.27 When the DSKY displays VERB 51 NOUN 70 flashing and R1 - 00002, set 
the Optics Mode switch to CMC. The CMC will align the SXT to the Target 
2 position. When alignment is complete as observed by no farther move¬ 
ment to the TPAC, -set the OPTICS MODE switch to MANUAL. 

6.2.17.28 Using the Optics Hand Controller, align the SXT StLOS with Target 2 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisifed with the MARK press the MARK 
REJECT pushbutton and repeat this step. Observe VERB 50 NOUN 25 
flashing and R1 ■ 00016. Press the ENTER pushbutton. 

6.2.17.29 In approximately 7 minutes VERB 06 NOUN 98 shall flash on the DSKY and 
the test results shall be displayed. R1 and R2 on the DSKY shall display 
the misalignment of one of the horizontal PIPA's In arc seconds (R1 * whole, 
R2 ■ fractional). Record R1 and R2. (See Table in for PIPA displayed.) 

6.2.17.30 Enter VERB 33 ENTER into the DSKY. When VERB 06 NOUN 98 flashes 
R1 and R2 on the DSKY shall display the misalignment of the second hori¬ 
zontal PIPA in arc seconds (R1 whole, R2 fractional). (See Table m for 
PIPA displayed). Record R1 and R2. 
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6.2.17.91 Enter VERB 24 ENTER into the D8KT to terminate the teat. Wait 6 aeoonds. 

6.2. If. 32 , Repeat steps 6 . 2. IT. 4 and 6.2.17.6 tkrongb 6.2.17.21 substituting No. 60062 

In 6.2.17.11. a. 

6.2.17.22 Enter the following eeqnence ilo tbs DSKTs 

a. VERB 26, ENTER 

b. VERB 41 NOUN 20, ENTER 
e. 400000, ENTER 

d. 400000, ENTER 

e. 400000, ENTER 

6.2.17.24 Set the G/N POWER-OPT1C8 switch on tbe LEB Lighting Control Panel to 
OFF. 


Table HL DISPLAY CONDITIONS AT TEST COMPLETION 


Position 

SM Orientation 

*811 *8* W 

Horlaontal Misalignment Component 

6.2.17.29 6.2.17.20 

1. 

UP 

8W 

8E 

' t sm 

Z 8M 

2. 

8E 

8W • 

DN 

*B« 

\m 

2.4 

8F. 

UP 

SW 

*8* 

Z SM 


• Position 2 Is not ran in tbe Spacecraft beoaane of GQfBAL LOCK 
considerations. 


6.2.17.26 Calculations 


6.2.17.25.1 a. mlsaligmfaeHt * ( 1 R1.R2 

b. Z gM misalignment ■ ( ) R1.R2 

o. Xg M misalignment ■ ( ) R1.R2 

d. Y g|i misalignment ■ ( > R1.R2 

6.2.17.25.2 Enter tbe latest rallies from 6.2.16 DfU Performance Test. 
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6.2.18 • Oyrooompaaainy Teat 

8.2.18.1 Set the G/N POWER-OPTICS switch on the LEB Lightii* Control Panel to 
OPTICS. Verify that +28 rdc OPTICS OPERATE BU8 (CG 1830) in 

+28.0a3.0 Ydc. Verify that the OPTX 28V 800 cpe 1% 0* (CG 1211) and 
OPTX 28V 800 ope 5%-90* (CG 1212) are not fiashii* in the CRT. 

8 . 2.18.2 Load the Inertial Instrument Calibration Data into the CMC using the 
following sequence: 


VERB 21 NOUN 01 ENTR 

01718 ENTR 

XXXXX (X PIPA BIAS) ENTR 

ENTR 

01717 ENTR 

XXXXX (X PIPA 8.F.) ENTR 

ENTR 

01720 ENTR 

XXXXX (T PIPA BIAS) ENTR 

ENTR 

01721 ENTR 

XXXXX (Y PIPA 8. F.) ENTR 

ENTR 

01722 ENTR 

XXXXX (Z PIPA BIAS) ENTR 

ENTR 

•1722 ENTR 

XXXXX (Z PIPA 8. F.) ENTR 

ENTR 

01721 ENTR 

XXXXX (NBDX) ENTR 

. ENTR 

01728 ENTR 

XXXXX (NBDY) ENTR 

ENTR 

01728 ENTR 

XXXXX (NBDZ) ENTR 

ENTR 

•1727 ENTR 

XXXXX (ADIAX) ENTR 

ENTR 

01730 ENTR 

XXXXX (ADIAT) ENTR 

ENTR 

01731 ENTR 

XXXXX (ADIAZ) ENTR 

ENTR 

01 732 ENTR 

XXXXX (ADSRAX) ENTR 


6.2.18.2 

(Continued) 


6.2.18.3 


6.2.18.4 
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01733 ENTR 

XXXXX (ADSRAY) ENTR 

ENTR 

01734 ENTR 

XXXXX (AD6RAZ) ENTR 

Enter NB Aaimuth and Site Latitude (from Table m) and Launch Asimntb 
into the CMC ualng the following aequence: 


VERB 21 

2506 
XXXXX 

2507 
XXXXX 

2510 
XXXXX 

2511 
XXXXX 


2755 

XXXXX 


2756 

XXXXX 


NOUN 01 ENTR 

ENTR (NB Aaimuth) 

ENTR (fraction of a Rer Hi order) 
ENTR 

ENTR (NB Aaimuth) 

ENTR (fraction of a Rer Lo order) 
ENTR 

ENTR (Site Latitude) 

ENTR (fraction of a Rer Hi order) 
ENTR 

ENTR (Site Latitude) 

ENTR (fraction of a Rer Lo order) 
ENTR 

ENTR(Lannch Aaimuth) , 

ENTR (fraction of a Rer Hi order) 
ENTR 

ENTR (Launch Aaimuth) 

ENTR (fraction of a Rer Lo order) 


TABLE Ql 


Location 

. Latitude (Fraction of a Rer) 

Hi Order 

Low Or< 

NAA 

03007 

36671 

MSC 

02422 

23341 

KSC MSO 

02422 

04033 

KSC VAB 

02424 

36151 

KSC PAD 39 

02425 

37327 


Enter the following into the CMC: 


VERB 37 ENTER, 01 ENTER 






•.2.18.5 
••2.18.6 
8.2.18.8.1 

i.2.18.8.2 

«. 2 . 18 . 6.2 

8.2.18.8.4 

•« 2 . 18 . 8.8 

8.2.18.8.8 

8.2.18.8.7 
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When PROG display changes to 02, record time as T Q . 

Gyro Compassing Accuracy 

CAUTION: See Paragraph 8.1.2.11 before proceeding. After 120 
minutes from To, set the OPTIC8 ZERO switch on the GAN Indicator 
to ZERO. 

Enter VERB 66, ENTER into D6KT. 

Observe the PROGRAM display on the D6KY ohaige to 08. 

When VERB 08 NOUN 41 flashes on the D8KY, insure R1 and R2 
display Target 1 aaimuth and elevation. 

a. R1 ■ +XXX.XX (Target 1 aaimuth) 

b. R2 » +XX.XXX (Target 1 elevation) 
o. RS m 00001 

Verify the data appearing in R1 and R2 and if oorrect, p ro o ee d . If not 
oorrect, perform the following sequence: 

a. VERB 24, ENTER 

b. +XXX.XX, ENTER (Target 1 aaimuth) 

e. AXX.XXX, ENTER (Target 1 elevation) 1 

After the oorrect readings for R1 and R2 are verified, enter VERB 88, 
ENTER into the D6KY. 

When VERB 06 NOUN 41 flashes on the D6KT, insure that R1 and R2 
display Target 2 aaimuth and elevation. 

a. R1 ■ XXX.XX (Target 2 aaimuth) 

b. R2 ■ XX. XXX (Target 2 elevation) 

0. RS • 00002. 

Verify the data appearing in R1 and R2 and if oorrect, perform the 
following sequence: 

a. VERB 24, ENTER 

b. ♦XXX.XX, ENTER (Target 2 aaimuth) 
e. SXX.XXX, ENTER (Target 2 elevation) 
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6.2.18.6.8 After the correct readings for R1 and R2 are verified, enter VERB 33, 
ENTER into the D6KY. 

6.2.18.6.8 Using the Optics Hand Controller, align the 8XT StLOS to Target 1 and 
press MARK pushbutton. If satisfied that the MARK was good, press the 
ENTER pushbutton. If not satisfied with MARK, press MARK REJECT, 
pushbutton and repeat this step. 

6.2.18.6.10 Set the OPTICS 8PEED switch to HI. Using the Optics Hand Controller, 
drive the 8XT StLOS to the approximate position of Target 2. 

6.2.18.6.11 8et the OPTIC8 SPEED switch to LO. Usii* the Optics Hand Controller, 
align the 8XT StLOS to Target 2 and press the MARK pushbutton. If 
satisfied that the MARK was good, press the ENTER pushbutton. If 

not satisfied, press the MARK REJECT pushbutton and repeat this step. 

6.2.18.6.12 On the DSKY observe the following data displayed: 

a. VERB 06 NOUN 93 

b. R1 ■ eXX.XXX (X gyro elevation error) 
e. R2 ■ eXX.XXX (Y gyro elevation error) 
d. RS ■ aXX.XXX (Z gyro asimuth error) 

Record Rl, R2 and R3. The X and Y gyro elevation error shall be 
* .* Oa. >. . fi --, 6.00*0.86 degrees, and the Z gyro asimuth error shall be 0.00*0.3 
degrees. 

6.2.18.6.13 CAUTION: See Par^raph 5.1.2.11 before proceeding. . 

Enter VERB 34 ENTER into the D8KY. Observe the PROGRAM display 
change to 02. Set the OPTICS ZERO switch on the G&N Indicator Control 
Panel to ZERO. Immediately repeat 8teps 6.2.18.6.2 through 6.2.18.6.13 
twice. 

6.2.18.6.14 Repeat Steps 6.2.18.6.2 through 6.2.18.6.13 at 150, 180 and 210 minutes 
from Tq. 

6.2.18.6.16 Enter VERB 36 into the D6KY. Press the ENTER pushbutton. 

6.2.18.6.16 Enter VERB 41 NOUN 20 into the DSKY. Press the ENTER pushbutton. 

Enter +00000 into the DSKY three times. Press the ENTER pushbutton after 
each entry. Set the GftN POWER OPT1C8 switch on the LEB Lighting Control 
Panel to OFF, 


i 
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i.Llt.T.l 

«.1.1S.T.'S 


GyroooaBpaaaiag Stabtlttgr * 

Calcolata thi araraga of thi first thm X and Y gyro diwHwi mm n 
•ad thi first tkm 2 gyro tsipatti •nvrs. 

Ha last throe X and T gyro dmtfn mwi ahall not dartate from tin 
baaellne X and Y gyro elevation «mn ddmiiitd abovt by nort than 
nft.lg dogroaa. 

Ha last throe X gyro aala w th wwi ahall not d e viat e fcwi the baa a ll na 
X gyro pilawth orror dat am lab d above by more than ad, <tt rtogr aao. 


d.LM.T.* 
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6.2.18 CMC Voltage Margin Teat 

6.2.19.1 Verify that the GAN IMU HTR MNA A MNB circuit breaker* are engaged. 
Computer NMA A NMB breakers are engaged, IMU MNA A MNB circuit 
breakers are not engaged, and the GAN Power - IMU switch on the LEB 
Lighting Control Panel is in the OFF position. 

6.2.19.2 On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL switch to ON. 

Caution: ? During the performance of this test the **4 VDC CMC Power 
Supply shall not be operated at less than +2.8 VDC or greater than 6.2 
VDC (CG 1030). The +14 VDC CMC Power Supply shall not be operated 
at less than +8.5 VDC or greater than +17,0 VDC (CG 1020). Rotate the 
LEB LTS NUMER1C8 SEL to approximately center position. Decrease 
to absolute minimum disoernabie lighting. 

Note: The flashing indication of the CMC Power Supplies on CRT may be 
disregarded for this test. The charts in Table I may be used to determine 
approximate values for the "XX. X** values of C-156 voltage dial settings 
corresponding to various power supply voltages. 

6.2.19.2 Into R154 insert 0001. Verily and execute. 

6.2.19.9.1 Into R15S insert 1100. Verify and execute. 

6.2.19.4 Into C156 insert -040001244. Verify and execute. Verify on the CRT that 

GV0116 is b e tw ee n -6.0 and *6.0 VDC. 

6.2.19.6 Into C156 insert -090001264. Verify and execute. Verify on the CRT that 

GV0106 is between -4.0 and -6.0 VDC. 

6.2.19.6 Into R164 Insert 0111* Verify and execute. 

6.2.19.7 Observe CG 1020, +14 VDC CMC Power 8upply and CG 1080, +4 VDC CMC 
Power Supply, on the CRT. Repeat 6.2.19.3 through 6.2.19.6 adjusting 
each C-Start entry until CG 1020 is +12.1 (+0.1, -0.0) VDC and CG 1030 

. is+6.40 (+0.06-0.00) VDC. 

6.2.19.6 Initiate CMC Self Check by inserting the following into K148: 

a. ERROR RESET 

b. VERB 21 NOUN 27, ENTER 
O. 77777, ENTER 

Wait 200 seconds 
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6.8.18. • - Insure that the D6KY RESTART lamp and Program Alarm lamp does not 

light. 

8.1.19.9.1 Into RIM insert 0101. Verily and execute. 

9.9.19.10 Set the INHIBIT VOLTAGE FAIL switch on the P6AAM to OFF. Verify the 
RESTART lamp on the D6KT is lighted. Disregard other D6KY indications. 

If RESTART does not light, repeat 6.2.19.2. Verify CMC Warning masters 
alarm are lighted. 

6.2.19.11 Set the INHIBIT VOLTAGE FAIL switch to ON. Insert the following into 
K146: 

a. ERROR RESET 

b. VERB 21 NOUN 27, ENTER 
o. 77777, ENTER 

6.2.19.12 Into RIM insert 00001. Verify and execute. 

0.2.19.12 Into Cl96 insert 4106001244. Verify and execute. Verify an the CRT that 
GV0116 Is between +9.6 and +11.6 VPC. 

6.2.19.14 Into RIM imert 0111. Verify and execute. 

6.2.19.15 Observe CG 1020, +14 VDC CMC Power Supply on the CRT. Repeat ’ 

6 .2.19.12 through 6.2.19.14 adjuatii* the C-Start entry until CG 1020 
is 16.4 (+0.0, -0.1) VDC. 

6.2.19.16 Press ERROR RESET on K146. Wait 200 seconds. Ensure that the D8KY 
RESTART lamp and PROGRAM ALARM lamp does not light. 

6.2.19.16.1 Into RIM insert 0011. Verify and execute. 

6.2.19.17 Set the INHIBIT VOLTAGE FAIL switch on the P6AAM to OFF. Verify 

that the D8KY RESTART lamp is lighted. Disregard other D8KY indications. 
Verify CMC Warning master alarms are lighted. 

6.2.19.18 Set the INHIBIT VOLTAGE FAIL switch en tbs PSAAM to ON. Into K146 
inserts 

a. ERROR RESET 

b. VERB 21 NOUN 27, ENTER 
C. 77777, ENTER 


6.2.19.19 


Into RIM insert 0001. Verify and execute. 
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8.2.19.20 Into Cl88 cater ♦092001234. Verify and execute. Verify on the CRT that 
GV0108 It between+9.2 and+10.2 VDC. 

8.2.19.21 Into R188 iaeert 9111. Verify end execute. 

9.2.19.22 Observe CO 1890, +4 VDC CMC Power Supply on the CRT. Repent 

8.2.19.19 through 8.2.19.21 actuating the C-Start entry until CG 1030 
le +4.80 (+0.08, -0.03| VDC. 

8.2.19.22 Press ERROR RESET on K148. Walt 200 seconds. Ensure that the DSKT 
RESTART lamp and PROGRAM ALARM lamp does not light. 

8.2.19.23.1 Into R154 insert 0101. Verify and exeoute. 

9.2.19.24 Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to OFF. Verify that 

the DSKT RESTART lamp is lighted. Verify CMC Warning mister alarms 
are lighted. 

9.2.19.28 Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to ON. Into K148 
Insert: 

a. ERROR RESET 

b. VERB 21 NOUN 27, ENTER » 

c. 77777, ENTER 

9.2.19.28 Into R184 Insert 0001. Verify and execute. 

8.2.19.27 Into C158 insert -040001244. Verify and execute. Verify on the CRT that 
GV0118 is between -3.0 and -8.0 VDC. 

8.2.19.28 Into R154 Insert 0111. Verify and execute. 

8.2.19.29 Observe CG 1020, +14 VDC CMC Power Supply on the CRT. Repeat 

8.2.19.26 through 6.2.19.28 adjust!^ the C-Start entry CG 1020 is 

+12.1 (+0.1, -0.0) VDC. 

8.2.19.30 Press ERROR RESET on K148. Wait 200 seconds. Ensure that the D6KY 
RESTART lamp and PROGRAM ALARM lamp does not light. 

8.2.19.30.1 Into R184 insert 0011. Verify and execute. 


110 * 
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•.2.19.31 

i. 2.19.32 

9.2.19.33 

9.2.19.34 


8 et the INHIBIT VOLTAGE FAIL switch on the PBAAM to OFF. Verily that ' 
the D8KY RESTART lamp is lighted. Disregard other D6KY indications. 
Verify CMC Warning master alarms are lighted. 

Into R154 insert 0000. Verify and execute. 

Terminate CMC Self-Cheok by inserting into K149. 

a. ERROR RESET 

b. VERB 21, NOUN 2T, ENTER 
e. 00000, ENTER 

Ensure that CO 1020, +14 VDC CMC Bower Supply indication, Is *14.0*0.4 
and that CG 1030, *4 VDC CMC Bower Supply Indication is *4.00*0.20 VDC 
on the CRT. 






























APOLLO GAN Specification 
ND1002348 G 


8 . 8.20 

6.2.80.: 

6.2.20.1 

6 . 2 . 20 . 

6 . 2 . 20 . 

6 . 2 . 20 . 

6 . 2 . 20 . 

6 . 2 . 20 . 

6 . 2 . 20 . 

6 . 2 . 20 . 


Spacecraft Control and Diaplaya Teat. 

Proceed with thia teat if the Operate Power on Teat of 6.2.2 and eystem 
operation haa not been interrupted. If ayatem operation haa been Inter¬ 
rupted, perform 6.2.6. S betoTe preeeedftngU ^ 


FDAI Attitude Error. 

2.1 Ineert in K146 

a. V92 ENTER 

b. 00012 ENTER 

2.2 Obeerre on the CRT PROG 07. In approximately 5 eec obeerre NO ATT ON. 
In approximately 20 eec obeerre V06 NOl flaahinf and Rl, R2 and R3 
approximately 00000. 

2.2 Ineert la KL46 

a. VERB S3, ENTER 

2.4 Obeerre on CRT 


a. 

V06 NOl 

Flaahinf 

b. 

R1 

400388 

c. 

R2 

-00388 

d. 

R3 

400388 

e. 

NO ATT 

OFF 


2.8 Reoord CRT indlcationa 

a. CG 2272 ROLL ATT ERROR - CDU DAC OUT 48.06n0.80V rma 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT -6.06*0.80V rma 

O. CG 2249 TAW ATT ERROR - CDU DAC OUT 48.06e0.80V rma 

2.6 Insert in K148 

a. VERB 32, ENTER 

,2.7 Obeerre oa CRT 


a. 

V06 

NOl 1 

b. 

Rl 

400384 

e. 

R2 

-00384 

d. 

R3 

400384 
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6 . S. 20. 2. 8 Record CRT Indications. 

a. CO 2279 ROLL ATT ERROR - CDU DAC OUT +5.06*0.50V rni 

b. CO 2219 PITCH ATT ERROR - CDU DAC OUT -5.06*0.50V rms 

C. CG 2249 YAW ATT ERROR - CDU DAC OUT *5.06*0.50V rms 

6.2.20.2.9 Insert in K148 

S. VERB 88, ENTER 

6.2.20.2.10 Observe on CRT 


a. 

V06 

N01 

Flashing 

b. 

R1 


400160 

0 . 

R2 


•00160 

d. 

M , 


400160 


6.2.20.2.11 Record CRT indications 

a. CO 2279 ROLL ATT ERROR - CDU DAC OUT 

b. CO 2219 PITCH ATT ERROR - CDU DAC OUT 
O. CG 2249 YAW ATT ERROR - CDU DAC OUT 

6.2.20.2.12 Insert in K148 

a. VERB 88, ENTER 
6 .2.20.2. IS Observe on CRT 


a. 

V06 

N01 

Plashing 

b. 

R1 


400135 

c. 

R2 


-00135 

d. 

R8 


400135 


6.2.20.2.14 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT *1.78*0.18V rms 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT -1.78*0.18V rms 

C. CG 2249 YAW ATT ERROR - CDU DAC OUT *1.78*0.18V rms 

6.2.20.2.15 Insert in K148 

a. VERB 88, ENTER 


42.11*0.21V rms 
-2.11*0.21V rms 
42.11*0.21V rms 
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6.2.20.2.24 Insert In K146 


a. VERB S3, ENTER 

6.2.20.2.26 Obeenre on CRT 


a. 

V06 

N01 

Flashing 

b. 

R1 


-00135 

0. 

R2 


+00135 

d. 

R3 


-00160 


6.2.20.8.26 Reoord CRT Indications 


a. CG 2278 ROLL ATT ERROR - CDU DAC OUT -1.78*0.18V rms 

b. CG 2218 PITCH ATT ERROR - CDU DAC OUT +1.78*0.18V rms 
O. CG 2248 TAW ATT ERROR - CDU DAC OUT -2.11*0.21V rms 

6.2.20.2.27 Insert in K148 


a. VERB S3, ENTER 
6.3.20.2.26 Observe os CRT 


a. 

V06 , 

N01 

Flashing 

b. 

R1 


-00160 

0. 

R2 


+00160 

d. 

R3 


-00384 


6.2.20.2.28 Reoord CRT indications 

a. CG 2278 ROLL ATT ERROR - CDU DAC OUT -2.11*0.21V rms 

b. CG 2218 PITCH ATT ERROR - CDU DAC OUT **>2.11*0.21V rms 
O. CG 2249 YAW ATT ERROR - CDU DAC OUT -6.06*0.60V rms 

6.2.20.2.30 Insert K148 

a.' VERB 33, ENTER 

6.2.20.2.31 Obeenre on CRT 


a. 

V06 

N01 

Flashing 

b. 

Rl 


-00384 

0 . 

R2 


+00384 

d. 

R3 


-00385 
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8.2.20.2.32 Record CRT IndlcatioiM. 

CO 2279 ROLL ATT ERROR - CDU DAC OUT -5.00*0.50V rma 
. b. CO 2219 PITCH ATT ERROR - CDU DAC OUT ♦5.08*0.50V ran 
C. CO 2249 TAW ATT ERROR - CDU DAC OUT -5.00*0.50V rms- 

0.2.20.2.22 Insert la KUO 

a. VERB 23, ENTER 

0.2.20.2.34 Observe on CRT. 


a. 

VOO 

N01 

Flashing 

b. 

R1 


-00385 

c. 

R2 


♦00385 

d. 

R3 


♦00000 


0.2.20.2.25 Reoord CRT tndloatloiae. 


*• CO 2279 ROLL ATT ERROR - CDU DAC OUT -5.00e0.50V rms 

b. CO 2219 PITCH ATT ERROR - CDU DAC OUT +5.08*0.50V rme 

e. CO 2249 TAW ATT ERROR - CDU DAC OUT 0.00*0.08V rme 


0.2.20.2.30 Insert In K148. 


a. VERB 21 NOUN 01 ENTER 

b. 02545 ENTER 

e. 02302 ENTER 

d. VERB 22 ENTER 


0.2.20.2.27 Observe on CRT. . 

a. V00 N02 

b. NO ATT 
o. R1 

d. R2 

e. ' R3 


Flashing 

ON 

♦00000 approximately 
♦00000 approximately 
♦00000 approximately 
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4.2.20. S TVC Test 

4.2.20.2.1 The G/N Autopilot Control and SPS Ready discretes shall be applied 
- to the G/N Interface. 

4.2.20.2.2 Set the OPT1C8 MODE selector on the Indicator Control Panel to MAN. 
Set the OPTICS ZERO ewitch to OFF. 

4.2.20.2.2 insert in K144 

S. VERB 22, ENTER 

4.2.20.2.4 Observe on CRT 

a. V 01 N10 Flashing 

b. R1 X7272 

e. R2 , 00020 

4.2.20.2.2 Insert In K148 

a. V22 ENTR 

4.2.20.2.4 Observe on CRT 

* 

a. V 01 Noon 10 Fleshli* 

b. R1 27777 

e. R2 00021 

4.2.20.2.7 Insert in K148 

a. V22 ENTER 

4.2.20.2.4 Observe on CRT 


a. 

V04 

N02 

Flashing 

b. 

R1 


400244 

e.’ 

R2 


-00344 

d. 

R2 




4.2.20.2.2 Record CRT indications 

a. CG 2722 TRUNNION CDU DAC OUTPUT n0.12ai.00V rms 

b. CG 2721 SHAFT CDU DAC OUTPUT -10.12al.00V rms 

4.2.20.2.10 Insert in K148 

a. VERB 22, ENTER 
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6.2.20.2.11 Observe on CRT 


a. 

V00 N 02 

Flashing 

b. 

R1 

400384 

c. 

R2 

-00384 

d. 

R3 

400003 

e. 

NO ATT 

OFF 


0.2.20.2.12 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT +10.12*1.00V rma 

b. CG 3721 8HAFT CDU DAC OUTPUT -10.12*1.00V rma 

0.2.20.3.12 Ineert in K148 


a. VERB 33, ENTER 


0.2.20.3.14 Observe on CRT 


a. 

voo 

N 02 Flashing 

b. 

R1 

400100 

0. 

R2 

-00100 

d. 

R3 

400003 


0.2.30.3.13 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 

0.2.30.3.10 Insert In KUO 

a. VERB 33 ENTER 
0. 2.20.3.17 Observe on CRT 

a. ' V00 N 02 Plashing 

b. Hi 400130 

o. R2 -00130 

d. R3 400003 


0.2.20.3.10 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 

0.2.20.3.10 Insert in 1Q48 


44.23*0.42V rns 
-4.22*0.42V nas 


43.84*0.30V rsa 
-3.00O0.30V raM 
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20.3.20 

6.2.20.3.21 

6.2.20.3.22 
2.2.20.2.28 

6.2.20.2.24 


Observe on CRT 

a. V06 N02 Flaahinf 

b. R1 400090 

e. R2 -00090 

d. R3 400008 

Record CRT lndicatlone 

a. CG 3722 TRUNNION CDU DAC OUTPUT 42.28*0.24V rms 

b. CG 2721 SHAFT CDU DAC OUTPUT -2.38*0.24V rms 

Sot the OPTICS SPEED switch on the Indicator Control panel to HL 

* • 

Insert la K146 

a* VERB 22 ENTER 

> 

Obaerre on CRT 

a. V02 N 02 

b. R1 

o. R2 

d. R2 


Flaahinf 

400000 

400000 

400002 


2.2.20.2.28 


2.2.20.2.22 


2.2.20.2.27 


While holding the Optics Hand Controller op and left (42*) no longer 
10 seoonds, record CRT indications. 


a. V02 

b. R1 
d. R2 
d. R2 

2.2.20.2.22 Reoord CRT 


a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 


Insert in 1Q42 * 

a. VERB 22 ENTER 
Obaerre on CRT 

NOS 


Flashing 
-00090 
400090 . 
400002 


a. CG 2722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 


0.00*0.12V rma 
0.00*0.12V rms 


-2.22*0.24V rma 
42.38*0.24V rms 


120 

VJ 




APOLLO G&N Specification 
ND1002348 G 


6.2.20.3.29 Set the OPTICS ZERO switch and the Indicator Control panel to ZERO 
for 30 seconds then return to OFF. 

6.2.20.3.30 Insert In K148 

a. VERB 33 ENTER 

6.2.20.3.31 Observe on CRT 

a. V06 N 02 Flashing 

b. R1 -00135 

c. R2 +00135 

d. R3 -+00003 

6.2.20.3.32 Record CRT indicationi 

a. CG 3*722 TRUNNION CDU DAC OUTPUT -3.56+0.36V rms 

b. CG 3721 8HAFT CDU DAC OUTPUT +3.56+0.36V rms 

6.2.20.3.33 Insert in K148 

a. VERB 33 ENTER 

6.2.20.3.34 Observ on CRT 1 


a. 

V06 

N 02 Flashing 

b. 

R1 

*00160 

0. 

R2 

+00160 

d. 

R3 

+60003 


6.2.20.3.35 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT -4.22+0.42V rms 

b. CG 3721 SHAFT CDU DAC OUTPUT +4.22+0.42V rms 

6.2.20.3.36 Insert in K148 

a. VERB 33 ENTER 

6.2.20.3.37 Observe on CRT 


a. 

V06 

N 02 

Flashing 

b. 

R1 


-00384 

c. 

R2 


+00384 

d. 

R3 


+00003 
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6.3.30.3.33 Reoord CRT indtoatlona 


a* CO 372S TRUNNION CDU DAC OUTPUT 
b. CO 3721 SHAFT CDU DAC OUTPUT 


•10.13*1.00V rme 
♦10.13el.0OV rma 


•.3.30.3.33 Iaeert In K148 


a* VERB S3 ENTER 


6.3.30.3.40 O burii on CRT 


a. V00 

b. R1 
e. R3 
d* R3 


NOS Flaahlaf 
•00300 
♦00380 
♦00003 


0.3.30.3.41 Record CRT hwHcatlo— 


a. CO 3733 TRUNNION CDU DAC OUTPUT 
b* CO 3731 SHAFT CDU DAC OUTPUT 


-10.lltl.0OV rma 
♦10.13ei.00V rme 


3.3*30.3.43 Inoert ta K143 


a. V 34 ENTER 

b* V 41 N 30 ENTER 

O* V41 N 20 ENTER 

dr ♦00000 ;; ■■ ENTER 

♦00300 ENTER 

f. ♦00000 ENTER 









APOLLO G&N Specification 
ND1002348 O 

APPENDIX I 

PSAAM and/or 

G&N Teat SC A Uncertainty 


Signal 

Link 

Nomenclature 

Requirement 

% of Full Scale 

CG 1023 


♦14 VDC CMC SUPPLY 

♦14.0+0.4 VDC 

0% 

CG 1021 

1 

♦14V CMC SUPPLY NOISE RMS 

0.2 VRMS MAX 

0% 

CG 1030 

1 

♦4 VDC CMC SUPPLY 

♦4.00+0.2 VDC 

0% 

CG 1031 

1 

♦4V CMC SUPPLY NOISE RMS 

0.2 VRMS MAX 

0% 

CG 1040 

2 

♦120 VDC PIPA 8UPPLY 

♦120+8.0 VDC 

1% 

CG 1042 

1 

♦120 VDC PIPA SUP NOISE RMS 

1.5 VRMS MAX 

0% 

CG 1051 

1 

♦20 VDC PIPA SUPPT Y 

♦20.0+1.2 VDC 

0% 

CG 1052 

1 

*•20 VDC PIPA 8UPPLY 

-20+2 VDC 

0% 

CG 1053 

1 

♦20 VDC PIPA 8UP NOISE RMS 

1.0 VRMS MAX 

0% 

CG 1070 

1 

+4 VDC CDU SUPPLY * 

♦4.0+0.2 VDC 

0% 

CG 1071 

1 

♦4 VDC CDU SUP NOISE RMS 

0.1 VRMS MAX 

0% 

CG 1100 

1 

♦28 VDC SUPPLY 

-27.5+6.0 VDC 

0% 

CG 1110 

2 

2.5 VDC TM BIAS 

♦2.50+0.06 VDC 

0% 

CG 1201 

2 

IMU 28V .8fcC 1% 0* RMS 

28.00*0.56VRMS 

1% 

CG 1202 

1 

IMU 28V .8KC 5% - 90* RMS 

28.0*1.4Y RMS 

0.33% 

CG 1203 

1 

IMU 28V .8HC 0* RMS 

28.0+2.1 VRMS 

0.33% 

CG 1207 

1 

PH DIFF IMU 5% 0* , -90* 

-90+10* 

2.3% 

CG 1211 

1 

OPTX 28V .8KC 1% 0* RMS 

28.00+0.56 VRMS 

0.33% 

CG 1211 

2 

OPTX 28V .8KC 1% 0* RMS 

28.00*0.56 VRMS 

1% 

CG 1212 

1 

OPTX 28V .8KC 5% - 90* RMS 

28.00+1.48 ViiMS 

, . 0.33% 

CG 1220 

1 

PH DIFF OPTX 1% IMU 1% 

0**10 

2.3% 

CG 1331 

2 

3.2 MC 28V SUPPLY 

28.6*0.56 VRMS 

1% 

CG 1335 

1 

PH DIFF 3.2 KC 28V/CMC SYNC 

0**10* 

2.3% 

CG 1500 

1 

+28 VDC IMU OPERATE BU8 

28.8+3 VDC 

0% 

CG 1501 


♦28V IMU OPERATE BUS NOISE 
RMS 

1.0 VRMS MAX 

0% 

CG 1510 

1 

♦28 VDC IMU STANDBY BUS 

28.8*3 VDC 

0% 

CG 1511 

1 

♦28V IMU STANDBY BU8 NOISE 
RMS 

1.0 VRMS MAX 

0% 

CG 1520 

1 

♦28 VDC CMC OPERATE BUS 

28.8*3 VDC 

0% 

CG 1521 

1 

♦28V CMC OPERATE BUS NOISE 
RMS 

2.0 VRMS MAX 

0% 

CG 1530 

1 

♦28 VDC OPTX OPERATE BUS 

28.8*3 VDC 

0% 

CG 1531 

1 

♦28V OPTX OPERATE BUS NOISE 
RMS 

2.0 VRMS MAX 

0% 

CG 2001 

2 

X PIPA 8G O/P 

5 VRMS max 

3% 

CG 2021 

2 

Y PIPA SG O/P 

8 VRMS max 

3% 

CG 2041 

2 

Z PIPA SG O/P 

6 VRMS max 

3% 

CG 2108 

1 

IG SERVO ERROR QUAD 

0.0*1.2 VRMS 

3.6% 

CG 2112 

2 

IG IX RESOLVER O/P SIN 

18.38*1.84 VRMS § 45* 

2.5% 

CG 2113 

2 

IG IX RESOLVER O/P COS 

18.38+1.84 VRMS §45* 

2.5% 

CG 2117 

2 

IG SERVO ERROR IN PHASE 

0.0*60 mr RMS § null 

1.4% 

CG 2120 

1 

IG TORQUE MOTOR CURRENT 

0.125 amp max during 

Fine Alignment Torquing 

0% 
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APPENDIX I (Continued) 

PSAAM and/or 


GAN Teat 8CA Uncertainty 

Signal Link Nomenclature Requirement % of Full Scale 

CG 2138 1 MG SERVO ERROR QUAD 0.0*1.2 VRMS 3.6% 

CG 2142 2 MG IX RESOLVER O/P SIN 18.38*1.84 VRMS © 45* 2.5% 

CG 2143 2 MG IX RESOLVER O/P COS 18.38*1.84 VRMS © 45* 2.5% 

CG 2147 2 MG SERVO ERROR IN PHASE 0.0*60 my ran © null 1.4% 

CG 2150 1 MG TORQUE MOTOR CURRENT 0.125 amp max during 0% 

Fine Align Torquing 

CG 2166 1 r G SERVO ERROR QUAD 0.0*1.2 VRMS 3.6% 

CG 2172 2 OG IX RESOLVER O/P SIN * 18.38*1.84 VRMS © 45* 2.5% 

CG 2173 2 OG IX RESOLVER O/P COS 18.38*1.84 VRMS © 45* 2.5% 

CG 2177 2 OG SERVO ERROR IN PHASE 0.0*60 mv RMS © null 1.4% 

CG 2180 1 OG TORQUE MOTOR CURRENT 0.125 amp max during 0% 

Fine Align Torquing 

CG 2210 1 PITCH ATT ERROR-CDU DAC O/P 5.06*0.5 VRMS © IV 0.67% 

CG 2219 2 PITCH ATT ERROR-CDU DAC O/P 5.06*5 VRMS © null 1% 

CG 2220 1 IG CDU FINE ERROR 0.0*0.07 VRMS © null 0.29% 

CG 2221 1 IG CDU COARSE ERROR 0.0*0.68 VRMS at null . 0.29% 

CG 2249 1 YAW ATT ERROR-CDU DAC O/P 5.06*0.5 VRMS at IT 0.67% 

CG 2249 2 YAW ATT ERROR-CDU DAC O/P 5.06*0.5 VRMS © null 1% 

CG 2250 1 MG CDU FINE ERROR 0.0*0.07 VRMS at null 0.29% 

CG 2251 1 MG CDU COARSE ERROR 0.0*0.68 VRMS at null ,0.29% 

* CG 2279 1 ROLL ATT ERROR-CDU DAC O/P 5.06*0.5 VRMS at 17* 0.67% 

CG 2279 2 ROLL ATT ERROR-CDU DAC O/P 5.06*0.6 VRMS © n 01 1% 

CG 2280 1 OG CDU FINE ERROR 0.0*0.07 VRMS at null 0.29% 

CG 2281 1 OG CDU COARSE ERROR 0.0*0.68 VRMS 0.29% 

CG 2300 2 PIPA TEMPERATURE 130.5*1.5* F Operate Mode 2% 

CG 2301 1 DUG TEMPERATURE 135*2.5* F la Operate 2% 

CG 2301 2 DUG TEMPERATURE 135*2.5* F in Operate 1% 

CG 3011 1 TRUNNION CDU FINE ERROR 0.0*0.07 VRMS at null 0.29% 

CG 3011 2 TRUNNION CDU FINE ERROR 4.0*0.07 VRMS © null 1% 

CG 3021 1 SHAFT CDU FINE ERROR 0.0*0.07 VRM8 at null 0.29% 

CG 3021 2 SHAFT CDU FINE ERROR 0.0*0.07 VRMS © null 1% 

CG 3117 1 SXT SHAFT SERVO ERROR IN PH -0.25 to -2.00 VRMS at Hi Rate 1.1% 

CG 3118 1 SXT TRUNNION SERVO ERROR IN PH -0.25to -2.00 VRMS at Hi Rate 1.1% 

CG 3140 1 SXT SHAFT TACH O/P 3.3*1.3 VRMS at Hi Rate 1.1% 

CG 3140 2 SXT SHAFT TACH O/P 3.8*1.3 VRMS © Hi Rate 2% 

CG 3145 1 SXT SHAFT MTR CONTROL WINDING +0.5 to4.00 VRMS at Med Rate 1.1% 

CG 3150 1 SXT TRUNNION TACH O/P 1.3*1.3 VRMS at Hi Rate 1.1% 

CG 3150 2 SXT TRUNNION TACH O/P 3.3*1.3 VRMS © Hi Rate 2% 
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APPENDIX I {Continued) 


Signal Link ' Nomonolatnr* 

CO S1U 1 8XT TRUNNION MTR CONTROL 


CO SIM 
9160 
9170 
9170 
9791 
9799 
4900 
0090 
0091 


SCT SHAFT TACH O/P 
SCT SHAFT TACH O/P 
SCT TRUNNION TACH O/P 
SCT TRUNNION TACH O/P 
SHAFT CDUDAC O/P 
TRUNNION CDU DAC O/P 
CMC TEMP 

P1PA CAL MODULE TEMP 
IMU 900 opa 9% TEMP (PSA) 


OOH Te*t 

Reqalrcmont 

+0.95 to 4-2.00 VRM8 at Med 


9.9*1.9 VRMS at Hi Rato 
9.9*1.9 VRMS at Hi Rato 
0.95*0.95 VRMS at Hi Rat* 
0.96*0.95 VRMS at Hi Rat* 
10.19*1.00 VRMS at 17* 
10.19*1.00 VRMS at ir 
97.5*49.5* F 
75.6*97.8* F 
00*90* F 


PSAAM and/or 
8CA Uncertainty 
%of Fall Seal* 

1 . 1 % 

1 . 1 % 

2% 

1 . 1 % 

9% 

1 % 

1 % 

0.99% 

0.99% 

0% 


PSAAM OUTPUT la tho scare* of Llak 1 


SC A OUTPUT la the i 


e 9 eignale. 
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ADDENDUM m 


SCOPE: The following ehangee are required to make ND1002348 applicable ae a G4N 
System Technical support document for CSM 101. 


Change 1. 


0.1.1.7 


Change 2. 


Change 3 


Change 4 


Add paragraph 6.1.1.7 as follows: 

Data from the on board tape recorder shall be made available and the 
following signals verified: 

a. IO TORQUE MOTOR CURRENT (CG 2120) shall be less than 
0.125 amp max. 

b. OG TORQUE MOTOR CURRENT (CG 2180) shall be less than 
0.125 amp max. 

O. MG TORQUE MOTOR CURRENT (CG 2150) shall be less than 
0.125 amp max. 


Paragraph 6.2.1.3.8.5 change the last sentence to read as fellows: 

On the Event Recorder verify that the IMU HTR Current discrete 
(CG 2302 FQ) is ON and that the IMU Blower Current discrete 
(CO 2303 FQ) is OFF over the last 2 hour period (occasionally 
dlserete may cycle). » 

Add paragraph 6.2.4.8.1 as follows: 

4.2.4.4.1 On the analog re cor der verify that CG 1211 FQ, 

OPTICS 28V 800 cps 1%deg. RMS voltage Is 28.0*0.8 VAC 

Add paragraph 8.2.28.2.8.1 and 8.2.30.2.32.1 as follows: 


8.2.20.2.8.1 Verify on the analog reoorder the following signals: 


a. CG 2270 FQ ROLL ATT ERROR - CDU DAC OUT 
+5.08*0.50 VRM8 

b. CG 2210 FQ PITCH ATT ERROR - CDU DAC OUT 
-5.08*0.50 VRMS 

e. CG 2249 FQ YAW ATT ERROR - CDU DAC OUT 
+5.08*0.50 VRM8 


8.2.20.2.32.1 


Verify on the analog reoorder the followii* signals: 


a. CG 2279 FQ ROLL ATT ERROR - CDU DAC OUT 
-5.08*0.50 VRMS 

b. CG 2219 FQ PITCH ATT ERROR - CDU DAC OUT 
+5.06*0.50 VRMS 

O. CG 2249 FQ YAW ATT ERROR - CDU DAC OUT 
-5.08*0.50 VRMS 



Change 8 


Change 8 


Change 7 
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Add new paragraph 8.1.1.8 aa follows: 

From the on board tape recorder verify the presence of the following signals: 

a. VIB NB ROLL (CG 6001) 

b. VIB NB PITCH (CG 8002) 
e. VIB NB YAW (CG 6003) 

Paragraph 6.2. l.S. 8.5 add to the first sentence the following: 

.. PIPA TEMP (CG 2300) and IRIG TEMP (CG 2301) on the CRT." 

Add Paragraph 8.2.3.1.13 an follows: 

8.2.3.1.13 ”80 minutes after the application of IMU OPERATE power 

record DUG TEMP (CG 2301) displayed on the CRT". 

Paragraph 8.2.3.1.14, add to the first sentence the following: 

”... PIPA TEMP (CG 2300) and IRIG TEMP (CG 2301) every..." 

Paragraph 8.2.3.1.15 change to read as follows: 

"When 2 hours have elapsed slnoe the application of IMU OPERATE power 
record PIPA TEMP and DUG TEMP. PIPA TEMPShaU be 130.5**1.5* F. 
DUG TEMP shall be 135* *2.5* F. PIPA TEMP shall be within 0.5* F of 
that recorded in 8.2.3.1.12 and 8.2.1.3.8.4. DUG TEMP shall be within 
0.S*F of that reoorded in 8.2.3.1.13". 

Paragraph 8.2.5.2.18» add the following to Table VL 

"14 CG 2301 IRIG TEMPERATURE" 

Add Paragraph 8.2.1.3.8.4.1 as follows: 

8.2.1.3.8.4.1 Tbs DUG TEMP on the CRT shall be monitored at 15 min, 

1 hoar, and 2 hours after 8.2.1.3.8.2 is executed to insure 
that the DUG TEMP (CG 2301) is within *3.0 degrees of the 
PIPA Temperature. 

Paragraph 8 . 1.1.8, add item ”f” as follows: 

"f* The TRACKER switch on GAN Indicator Control Panel shall be set to 
OFF. 
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Change • 


Change 0 


Change 10 


Change 11 


Change 12 


Change IS 
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Replace paragraph 6.2.3.1.2 with the following; 

6.2.3.1.2 Switches and selectors on the GW Indicator control panel 
shall be set as follows: 

a. OPTICS MODE to MANUAL 

b. CONTROLLER COUPLING to DIRECT 
C. CONTROLLER SPEED to MED 

d. TELE8COPE TRUNNION to SLAVE to SXT 
a. RETICLE BRIGHTNESS to minimum brightness position. 

Replace paragraph S.2.3.2.3.2 with the following: 

5.2.3.2.3.2 CAUTION: See Paragraph 5.1.2.11 before proceeding, 
bet the OPTICS MODE on the GW Indicator Control Panel 
to ZERO. Wait 15 seconds. 

Replace paragraph 6.2.5.1.2 with the following: 

5.2.5.1.2 CAUTION: See Paragraph 5.1.2.11 before proceeding. Set 
the following switches on the GW Indicator Control Panel 
to the positions designated: 

a. OPTICS MODE to ZERO 

b. CONTROLLER MODE to DIRECT 
O. CONTROLLER SPEED to LO 

d. TELESCOPE TRUNNION to SLAVE to SXT 
a. RETICLE BRIGHTNESS to minimum brightness position. 

Replace paragraph S. 2.5.2.1 with the following: 

S. 2.5.2.1 CAUTION: See Paragraph 6.1.2.11 before proceeding. Set 
or verify the following GW Indicator Control Panel switches 
to the positions Indicated. 

a. CONDITION LAMPS to ON 

b. OPTICS MODE to ZERO 

O. CONTROLLER COUPLING to DIRECT 
d. CONTROLLER 8PEED to LO 
S. TELESCOPE TRUNNION to SLAVE to SXT 
f. RETICLE BRIGHTNESS to minimum brightness position. 

Replace paragraph 6.2.1.23 with the following: 

S. 2.2.23 CAUTION: See Paragraph 5.1.2.11 before proceeding. Set 

the OPTIC8 MODE switch on the Indicator Control Panel to 
ZERO. Walt 15 seoonds. Set the OPTICS MODE switch to CMC. 

Replace sections 6.2.10 and 6.2.11 with the following: 

0.2.10 Zero Optics Test 

9.2.10.1 Set the GW POWER-OPTICS switch on the LEB to OPTICS. 
Verify Power Supplies. 
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NOTE: Proceed with this teat if 6.S.S Operate Power on 
Teat haa been completed end system operation baa • 
not been interrupted. If eyatem operation baa been 
Interrupted perform 6.2.5.2 Turn On Procedure 
before proceeding. 

INITIALIZATION 

6. 2. 10.2 Ineure that the following awitchea on the GAN Indicator 

Control Panel are net aa followe: 

a. TELESCOPE TRUNNION to 8LAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 
C. CONTROLLER SPEED to HI 

d. OPTICS MODE to MAN 

' 6.2.10.3 , Monitor the Optica CDU f a by enterii* VERB 16 NOUN 01 

' into K-148. Preaa the ENTER puahbutton 

' 6.2.10.4 CAUTION: See Paragraph S. 1.2.11 before proceeding Set 

the OPTK8 MODE switch on the GAN Indicator Control Panel 
to ZERO. Wait 15 seoonde. Verify the Optica hare seroed 
r properly by observing the following on R1 and R2 of the CRT. 

a. Rl • +0.00* +0.02? , -0.02* (Shaft Angle) 

b. R2 • +0.000* +0.006* , -0.00?* (Trunnion Lea Angle) 

6.2.10.4.1 Enter the following: 

ENTER 
ENTER 


6.2.10.4.2 Set the OPTIC8 MODE switch to CMC. Enter the following: 
ENTER 

00033. ENTER 
Verify Rl - XXX6X 

OPTIC8 TIME TO ZERO TEST 


VERB 01 NOUN 10 

00033 

Verify Rl • XXX6X 


6.2.10.6 


Deleted. 
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I.UM Deleted. 

«.S.1«.T Deleted. 

De l ete d . 
e.S.16.9 DiM. 

•-s.it.it Deleted, 
d.S.li.11 Deleted. 

•.S.1S. IS Iaeert tfce Inflight Tool (V36M1408) into tfce Tnnniee Teel 
' lap*ead cogag*drWe mechaniem (bettoa oat). Verify that 
. tfce tswudee turns fcp Titering tfce ■onm«t through tfce 
8CT eyepieee while temiag tfce teei aatil tfce TPAC leade 
4«% Remove tfce teel from the traantea loel lapel. 










6.2.10.13 


6.2.10.14 


6.2.11 

6.2.11.1 ' 


6.2.11.2 


6.3.11.3 

6.2.11.4 

6.2.11. S 
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Insert the Inflight Tool (V36601405) into the Shaft Tool Input 
and engage the drive mechanism (button out). Verify that the 
Shaft turns by viewing the movement through the SCT eyepiece 
while turning the tool so that the shaft moves through an 
angle from 0* to +3* to -3* to 0* as indicated on the shaft 
TPAC. Disengage the shaft drive mechanism (button in) and 
remove the tool. 

Insert the Inflight Tool (V36601405) into the Trunnion Tool 
input. Verify that the Trunnion turns by viewing the movement 
through the SCT eyepiece while turning the tool so that the 
trunnion moves from 4-5* to -5* and back to aero as indicated 
on the Trunnion TPAC. Disengage the trunnion drive mechanism 
(button in) and remove the tool. 

OPTICS Coordinate Transformation Control Test. 

Set the G/N POWER-OPTICS switch on the LEB to OPTICS. 

Verify Power Supplies. 

NOTE: Prooeed with this test if 6.2.3 Operate Power On Teat 
has been completed and system operation has not been 
interrupted. If system operation has been interrupted, 
perform 6.2.5.2, Turn On Procedure, before 
proceeding. 

INITIALIZATION 

Verify and/or set the following switches on the GAN Indicator 
Control Panel to the position indicated. 

a. * TELESCOPE TRUNNION to 8LAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 
0. CONTROLLER SPEED to HI 

d. OPTICS MODE to MAN 

Enter the following into the K-Start: 

VERB 16 NOUN 91 ENTR 

CAUTION: See Paragraph 5.1.2.11 before proceeding. Set 
the OPTICS MODE switch on the GAN Panel to ZERO. Wait 
15 seconds. Return the OPTIC8 MODE switch to MAN. 

Set up the analog recorders to monitor the following measurements. 

a. CG 3170 SCT Trunnion Tachometer Output 
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RESOLVED MODE PHASING AND IMAGE RATE TEST 

6.2.11.6 Using the OPTICS CONTROL STICK, drive the Optics until 
R1 - >225.00 and R2 - >10.000 on the CRT and the D6KY*s. 

6 . 2.11.7 8et the CONTROLLER COUPLING switch on the GAN Panel 
to RSLV and the CONTROLLER SPEED switch to MED. 

6 . 2.11. 6 Position the movable optics target such that it Is centered 

on the 8CT reticle pattern. 

6.2.11.6 Record time. Quickly displace the OPTICS CONTROL STICK 

45*10 degrees in the upper right hand quadrant while sighting 
on the optics target through the SCT eyepiece. The target 
shall appear to move in the upper right field of view of the 
SCT at 45*10 degrees. When target leaves the SCT upper 
, right field of view press MARK pushbutton. The PROG alarm 
light shall light. 

6.2.11.10 From the uplink file tape, the compressed date tape, or the . 
PCM tape^equest a data reduction of the shaft CDU register 
(address 36) and the TIME 2 and TIME 1 registers (addresses 
24 and 25, respectively) and the PROG alarm discrete for 
the period durii* whioh the OPTICS CONTROL STICK was 
being displaced above. The shaft CDU angle shall be 
225*10.00 degrees at the time the PROG alarm occurred. 

The elapsed time from time at OPTICS CONTROL 8TICK 
displacement to the time the PROG alarm discrete is obtained 
shall be 16 to 22 s eco n ds. 

CSC AMPLIFIER 8HAFT AND TRUNNION DRIVE TEST 

6.2.11.11 Set the CONTROLLER COUPLING switch to DIRECT. Again 
using the OPTIC8 CONTROL STICK, drive the Optics until 
R - >225.00 and R2 - >10.000. 8et the CONTROLLER 
COUPLING switch to RSLV. 

6.2.11.12 While sighting on the optical target through the SCT eyepiece, 
displace the OPTICS CONTROL STICK fully to the right. 

Verify that the target image appears to move In a straight 

line horizontally to the right and release the OPTICS CONTROL 
8TKK when the target image reaches the edge of the SCT 
field of view. 

CAUTION: See Paragraph 5.1.2.11 before proceeding. Set 
the CONTROLLER COUPLING switch on the G4M Panel to 
DIRECT. Set the OPTICS MODE switch to ZERO. After 16 
seconds, return the switch to MAN. 


6.2.11.12 
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Change 14 


Replace aeetion 6.2.12 with the foiloiring! 

4.1.11 OPTICS FUNCTIONAL TE8T 

4.1.11.1 Deleted. 

•‘*.11.1 Set/rerify the O/N POWER-OPTICS ewlteh on the LEB 
Lighting Control Panel to OPTIC8. Verify the following: 

a. *-28 VDC OPTO OPERATE BUS <CG 1544) in 
88.8A8 VDC. Record the indication on the CRT. 

b. CG 1211 OPTO 28V 800 ope 1% 0 ph not fiaahii* 
on CRT. 

e. CG 1212 OPTX800 ope 5%-90 ph not flaahii* 
on CRT. 

4.2.12.4 Deleted. . 


4.2.12.4 Inenre that the Option Control ewitohee on the GIN 
Indicator Control Panel are net ae followe: 


a. OPTICS MODE to MAN 

b. CONTROLLER SPEED to LO 

O. CONTROLLER COUPLING to DIRECT 
d. TELESCOPE TRUNNION to SLAVE to SET 
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6.2.12.8 

6.S.1S.6 
6 . 2 . 12 . 6.1 
6 . 2 . 12 . 6 . 1 . 

6 . 2 . 12 . 6 . 1 . 


6 . 2 . 12 . 6.2 
6 . 2 . 12 . 6 . 2 . 

6 . 2 . 12 . 6 . 2 . 

6.2.12.7 

6.2.12.7.1 

6.2.12.7.2 


CAUTION: See Paragraph 5.1.2.11 before proceeding. 

Set the OPTICS MODE switch to ZERO. After 15 secondi 
retain to MAN. 

Resolution Checks 

BXT Resolution Check - MSO only. 

1 Sight through the SXT eyepiece. Using the OPTICS CONTROL 
STICK, adjust the SXT to obtain the best reflected field of 
▼lew of the 5-inch autooollimator reticle engravings at the 
eenter of view. 

2 Note that the autocollimator reticle contains a series of lines 
of different thickness and width. Each set of lines is marked 
with a number (20, 15, 10, 7, 5, 3) which indicates the angle 
subtended by one line and one space. View each set of lines to 
determine the lowest numbered set in which resolution between 
lines (ability to distinguish separate distinct lines within a 
set) can be made. Record the number associated with that set 
of lines. The SXT resolution shall be at least 10 arc seconds 
at the eenter of the Held of view. 

8CT Resolution Check 

1 Sight through the 8CT EYEPIECE. Usii* the OPTICS CON¬ 
TROL STICK adjust the SCT to obtain the best view of the 8CT 
RESOLUTION CHART held in the Optics line of sight. 

2 Note the chart contains sets of lines. View each set of lines 
to determine the lowest numbered set in which the resolution 
between lines (ability to distinguish separate lines within a 
set) can be made. The SCT shall have a resolution of at least 
3 are minutes at the center of the field of view. 

Slave Telescope Mode Checks 

Verify/perform OPTIC8 POWER ON TEST per paragraph 
6.2.3.2. 

Set/Verify followii* switches on GAN INDICATOR CONTROL 
PANEL: 

a. TELESCOPE TRUNNION - 8LAVE to SXT 

b. CONTROLLER COUPLING - DIRECT 
O. CONTROLLER SPEED - HI 
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6.2.12.7.3 Monitor OCDU's by enterli* VERB 16 NOUN 91 Into K-148. 
Ptom ENTER. 

6.2.12.7.4 Set OPTICS MODE to MAN 

6.2.12.7.5 Using tin Optics Hand Controller drive the optics until: 

R1 • 4010.00*001.00 (SHAFT) 

R2 • 410.000*01.000 (TRUNNION) 

6.2.12.7.6 Verily on the CRT and Optics Panel: 

SHAFT TPAC - R1 *0.11 DEG 
TRUN TPAC - R2 *0.22 DEG 

6.2.12.7.7 Set the TELESCOPE TRUNNION on the CAM INDICATOR 
CONTROL PANEL to 0* . 

6.2.12.7.8 Verily: 

, SHAFT TPAC - R1 *0.11 DEG 

TRUN TPAC - 0.0* *0.22 DEG 

R2 approximately equal to value specifled in step6.2.12.7.5. 

6.2.12.7.9 8et the TELESCOPE TRUNNION on the GAN INDICATOR 
CONTROL PANEL to OFFSET 26* . 

6.2.12.7.10 Verily on CRT and Optics Panel: . . 

SHAFT TPAC - R1*0.11 DEG 
TRUN TPAC - 25* *1.00 DEG 

R2 approximately equal to value specified in step 6.2.12.7.5. 

6.2.12.7.11 On the GAN INDICATOR CONTROL PANEL set the TELESCOPE 
TRUNNION to SLAVE to SXT. 

6.2.12.7.12 Verily on CRT and Optics Panel: 

8HA FT TPAC - R1*0.11 DEG 
TRUN TPAC - R2*0.22 DEG 

6.2.12.7.13 CAUTION: 8ee Paragraph 5.1.2.11 before proceeding. On 
the GAN INDICATOR CONTROL PANEL set the OPTICS MODE 
to ZERO. Wait 16 seoonds. 

6.2.12.7.14 Verify on CRT and OPTICS PANEL: 

R1 - 000.00 4000.02, -000.03 
R2 - 00.000 400.006, -00.007* 

SHAFT TPAC - Rl*0.11 DEG 
TRUN TPAC - R2 *0.22 DEG 

6.2.12.7.15 If Optics testing will not be continued, set the GAN POWER- 
OPTICS switch on the LEB Lightii* Control Panel to OFF. 

6.2.12.8 SXT Parallelism Tests 



* 6 . 2 . 12 . 8.1 

6.2.12.8.2 
6.2.12.8.2.1 

6.2.12.8.2.2 

6.2.12.8.2.2 

6.2.12.8.2.4 

6.2.12.8.2.5 

6.2.12.8.2.6 

6.2.12.8.3 

6.2.12.8.3.1 

6.2.12.8.2.2 
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Remove the ping from the bese of the SXT eyepiece end Install 
the Adapter Assembly and Portable Light Assembly. Turn on 
die light. 

NOTE: If needed to redtaoe external light, place a photog¬ 
raphers hood over the optlos head. 

SXT Aoto Collimator Parallelism Tent - MSO only 

Using the OPTICS CONTROL 8TICK drive the SXT StLOS 
Tnmnioa to +15.00* ±2* as Indloated In R2 of the D6KY. 

Maintain a Shaft CDU aag*e of 000.00*0.10 degree. 

Sight through the 5-Inch antocollimator eyepiece mH adjust the 
measurement knob to superimpose the SXT LLOS horlxontal 
retlole Image upon the aotooollimator horlxontal flUr. Reoord 
the aotooollimator reading. 

Repeat 6.2.12.8.2.2 twtoe. Calculate and reoord the average of 
the three autooollimator rnartlnga 

8et the OPTICS MODE switch to ZERO. - After 15 snocwids return 
the OPTICS MODE switch to MAN. 

Again sight through the 5-lneh aotooollimator eyepieoe and adjust 
the measaremeat knob to bring the SXT StLOS horlxontal 
retlole and a nt ooO flI mator horlxontal filar images to oeheida 
Reoord the antooollimator reading. 

Repeat 6.2.12.8.2.5 twioe. Calenlate and reoord the average 
of the three aotooollimator readings. The average value obtained 
here shall not differ from that obtained la 6.2.12.8.2.3 by moie 
than 10 are ecoonde. 

Deleted. 

Deleted. 

Deleted. 



6.2.12.8.3.3. 

6. S. 12.8.3.4 
6.2.12.8 
6 . 2 . 12 . 8.1 

6.2.12.8.2 

6.2.12.8.3 

6.2.12.8.4 

t 

6.2.12.8.6 

6.2.12.8.6 

6.2.12.8.7 

6.2.12.8.8 


6.2.12.9.8 


APOLLO 06N Specification 
ND1002348 G 


Deleted. 

Deleted. 

8XT, CMC FUNCTION CHECK 

CAUTIONj See Paragraph 5.1.2.11 before proceeding. 

Set the OPTICS MODE switch to ZERO. After 15 seconds, 
retexm the owltoh to MAN. 

Sight thmogh the SXT. Using the Control Stlok align the 
8XT StLGS with Optical Target No. 1. v 

When aligned record the Tains of Shaft and Trunnion CDU*s 
from the CRT. 

t* 

Sight through the SXT. Using the Control Stick align the 
SXT St 106 with Optical Target No. 2. 

When aligned, record the rales of Budt and Troanioa CDU's 
from the CRT. 

CAUTION: See Paragraph 5.1. 2.11 before proceeding. 

Set the OPTICS MODE switch on the GAN Indicator Control 
Panel to ZERO. After 15 aeconda set the switch to MAN, 
then CMC. 

Enter VERB 41, NOUN 81, ENTER into the D6KY. Eater the 
raise for Shaft from 6.2.12.8.3 into the D6KY and press ENTER. 
Enter the raise for Trannion from 6.2.12. 8.3 into the D8KY 
and press ENTER. 

Sight through the SXT. The StLOS shosld be approximately 
centered on the Optical Target No. L. Reoord the raise of 
Shaft and Trannion CDU»s from the CRT. The difference 
b e tw een these raises and the corresponding raises reoorded 
In 6.2.12.9.3 shall be less than 0.06 degree far the Shaft 
and 0.02 dagrees for the Trunnion. Record the difference. 

Enter VERB 41, NOUN 81, ENTER into the D6KT. Enter the 
rains for Shaft from 6.2.12.8.5 into the D6KY and press the 
ENTER pushbutton. Enter the mine for Trannion from 
6.2.12.8.5 into the D6KY and press the ENTER pushb u tto n . . 
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6.2.12.9.10 Sight through the SXT. The St Lot should be approximately 
centered on the Optical Target No. 2 Press the MARK push¬ 
button and record the value of Shaft and Trunnion CDU's 
from the CRT. The difference between these values and the 
corresponding values recorded in 6.2.12.9.5 shall be less 
than 0.06 degrees for the Shaft and 0.02 degrees for the 
Trunnion. Record the difference. 

6.2.12.9.11 CAUTION: See Paragraph 5.1.2.11 before proceeding. Set 
the OPTICS MODE switch to ZERO. Wait 15 seconds. 


6.2.12.9.12 If OPTICS testing will not continue, set the GAN Power Optics 
Switch on the LEB Lighting Panel to OFF. 


Replace Section 6.2. IS with the following: 


6.2.13 


6.2.13.1 


6.2.13.1.1 


6.2.13.2 


6.2.13.3 


6.2.13.3.1 


Optics Slew Rate Test 

8et/Verify the G/N POWER-OPTICS switch on the LEB 
Lighting Control Panel to OPTICS. Verify the following 
signals on the CRT. 

a. 428 VDC OPTICS OPERATE BUS <CG 1530) is 429.0 

*3. 0 VDC 

b. OPTX 28V 800 ops 1% 0* ph not flashily on the CRT 

c. OPTX 28V 800 cps 5%-90* not flashing on CRT 

Verify and/or set the following switches on the GAN Indicator 
Control Panel to the positions indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 
0. CONTROLLER 8PEED to HI 

d. OPTICS MODE to MAN 

e. TRACKER to OFF 

Monitor the OCDU's by enteric VERB 16 NOUN 91 into K148. 
Press the ENTER pushbutton. Insure RECORD D6KY and 
RECORD DOWNLINK of R-145 are on. 

TRUNNION SLEW RATE - HIGH SPEED 

CAUTION: See Paragraph 5.1.2.11 before proceeding. 8et the 
OPTIC8 MODE switch on the GAN Indicator Control Panel to 
ZERO. Walt 15 seconds. Set the OPTICS MODE switch on the 
GAN Indicator Panel to MAN. 

During the Trunnion Slew Rate Test monitor and verify the 
following signals: 

Signals Requirement 

a. SXT TRUNNION TACH O/P (CG 3150), FQ 3.3*1.3 VRMS 

b. 8CT TRUNNION TACH O/P (CG 3170), FQ -0.85*0.35 VRMS 

o. 8CT Trunnion Servo Error in Phase(CG3118) . 

-0.25 to -2.00 VRMS 

NOTE: Read and understand 6.2.13.4 before proceeding. Do 
not hold Control 8tick at upper limit more than 10 
seconds or exceed a trunnion angle of 85* . 
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* 6.2.13.4 Record time. Push and hold the Optica Control Stick to 

its upper limit. After approximately 7 seconds release 
the control stick. 

6.2.13.5 Perform the following calculations: 

From the uplink file tape* the compressed data tap* dr the 
PCM tap* request a data reduction of the Trunnion CDU 
register (address 35) and the TIME 2 and TIME 1 registers 
(addresses 24 and 25 respectively) for the 7 second period 
during which the slew rate test was being performed. 

Calculate the rate by dividing the AC DU angle by the elapsed 
time. 

The Trunnion slew rate shall be 10.0*2.0 deg/sec. 

SHAFT SLEW RATE - HI SPEED 

6.2.13.6 CAUTION: 8ee Paragraph 5.1.2.11 before proceeding. Set 
' the OPTICS MODE switch to ZERO. Walt 15 seconds. 8et 

the OPTICS MODE switch to MAN. 

6.2.13.6.1 During the Shaft Slew Rate Test monitor and verify the 

following signals: 

Signal Requirements 

a. SXT SHAFT TACHO/P(CG 3140), FQ 3.3*1.3VRMS 

b. SCT SHAFT TACH O/P (CG 3160), FQ -3.3*1 J VRMS 

o. SXT Shaft Servo Error Inphaee(CG 3117) -0.25 to -2.00 VRMS 
NOTE: Read and understand step 6.2.13.7 before proceeding. 

Do not hold Control Stick at right limit for more than 
10 seconds or exceed a shaft angle of 250* • . 

6.2.13.7 Record time. Push and hold the Optics Control Stick to its 
right limit. After approximately 7 seconds release the 
control stick. 

6.2.13.8 Perform the following calculations: 

From the uplink file tap* the compressed data tap* or the PCM 
tap* request a data reduction of the Shaft CDU register (address 
36) and the TIME 2 and TIME 1 registers (addresses 24 and 25 
respectively) for the 7 second period during which the slew rate 
was being performed. 

Calculate the rate by dividiiv the AC DU angle by the elapsed time. 
The Shaft slew rate shall be 19.5*3.9 deg/sec. 

TRUNNION SLEW RATE - MED 8PEED. 

6.2.13.9 CAUTION: See Paragraph 5.1.2.11 before proceeding. Set 
the OPTICS MODE switch to ZERO. Wait 15 seconds. Set 

the OPTICS MODE switch to MAN. Set the OPTICS CONTROLLER 
8PEED switch to MED.. 
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6.2.13.10 


0.2.13.11 


0.2.12.12 


0.2.13.13 


0.2.13.14 


NOTE: Read and understand 6.2.13.10 before proceeding. 

Do not bold control stick at upper limit for more 
than 20 seconds. 

Record time. Push and hold the Optics Control Stick to its 
upper limit. After approximately 12 seconds release the 
oontrol stick. 

Record the SXT TRUN MTR Control Winding (CG 3155) and 
SXT TRUN TACH (CG 3150) signals while slewing the Optics. 
CG 3155 shall be +0.25 to +2.00 VRMS. CG 3150 shall be 
+0.33*0.13 VRMS. 

Perform the following calculations: 

Prom the uplink file tapq the compressed data tape»or the 
PCM tapq request a data reduction of the Trunnion CDU 
registers (address 35) and the TIME 2 and TIME 1 registers 
(addresses 24 and 25 respectively) for the 12 second period 
during which the rate test was being performed. 

Calculate the rate by dividing the ACDU angle by the 
elapsed time. 

The Trunnion slew rate shall be 1.0*0.2 deg/sec. 

SHAFT SLEW RATE - MED SPEED 

CAUTION: See Paragraph 5.1.2.11 before proceeding. Set 
the OPTICS MODE switch to ZERO. Wait 15 seconds. 8et 
OPTIC8 MODE switch to MAN. 

NOTE: Read and understand 6.2.13.13 before proceeding. 

Do not hold oontrol stick at the right limit for more 
than 20 seconds. 

Record time. Push and hold the Optics Control Stick to its 
right limit. After approximately 12 seconds release the 
control stick. 

Record the SXT SHAFT MTR Control Winding (CG 3145) and 
SXT Shaft Tach (CG 3140) signals while slewing the Optics. 

CG 3145 shall be +0.50 to 4.00 VRMS. CG 3140 shall be 
0.33*0.13 VRMS. 

Perform the following calculations: 

From the uplink file tape, the compressed data tape, or the 
PCM tape, request a data reduction of the CDU register 
(address 36) and the TIME 2 and TIME 1 registers (addresses 
24 and 25, respectively) for the 12 second period during which 
the rate test was being performed. 
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6.2.13.15 

6.2.13.15.1 

% 

6.2.13.16 

6.2.13.17 


6.2.13.18 

6.2.13.16.1 


Calculate the rate by dividing the AC DU angle by the 
elapsed time. • 

The Shaft slew rate shall be 2.00*0.4 deg/sec. 

TRUNNION SLEW RATE - LO 8PEED 

CAUTION: See Paragraph 5.1.2.11 before proceeding. 

Set the OPTICS MODE switch to ZERO. Wait 15 seconds. Set 
the OPTICS MODE switch to MAN. Set the CONTROLLER SPEED 
switch to LO. 

During the Trunnion Slew Rate Test monitor and verify die 
following signals: 

Signal Requirement 

a. TRUNNION CDU FINE ERROR (CG 3001), FQ* .07 VRMSMAX 

NOTE: Read and understand 6.2.13.16 before proceeding Do 
not hold control stick at upper limit for more than 20 
seoonds. . 

Reoord time. IHish and hold the Optics Control Stick to its 
upper limit. After approximately 12 seoonds release the 
control stick. , > 

Perform the following calculations: 

From the uplink file tape,the oompressed data tape or the PCM 
tap^ request a data reduction of the Trunnion CDU register 
(address 36) and the TIME 2 and TIME 1 registers (addresses 
24 and 25 respectively) for the 12 second period during which 
the slew rate test was being performed. 

Calculate the rate by dividing the AC DU angle by the elapeed 
time. 

The Trunnion Slew Rate shall be 0.10*0.02 deg/sec. 

SHAFT SLEW RATE - LO SPEED 

CAUTION: See Paragraph 5.1.2.11 before proceeding. Set 
the OPTICS MODE switch to ZERO. Wait 15 seconds. Set 
the OPTIC8 MODE switch to MAN. 

During the Shaft Slew Rate test monitor and verify the following 
signal: 

* Signal < v ■' •*«' ' *'*- -Requirement 

a. SHAFT CDU FINE ERROR (CG3021) FQ *• 07 VRMS MAX * 

NOTE: Read and understand 6.2.13.10 before proceeding. Do 
not hold control stick at right limit for more than 
20 seconds. 
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Change 16 


• 6.2.13.19 Record time. Push and hold the Optics Control stick to 
its right limit. After approximately 12 seconds release 
the control stick. 

6.2.13.20 Perform the following calculations: 

From the uplink file tap* the compressed data tap* or the PCM 
tapearequest a data reduction of the CDU register (address 35) 
and the TIME 2 and TIME 1 registers (addresses 24 and 25 
respectively) for the 12 second period during which the slew 
rate test was being performed. 

Calculate the rate by dividing the ACDU angle by the elapsed 
time. 

The Shaft Slew Rate shall be 0.20*0.04 deg/seo. 

OPTICS HAND CONTROLLER DRIFT RATE CHECK - LO SPEED 

6.2.13.21 CAUTION: See Paragraph 5.1.2.11 before proceeding. Set 
, the OPTICS MODE switch to ZERO. Wait 15 second#. Set 

the OPTIC8 MODE switch to MAN. Record time. Wait 60 


6.2.13.22 Perform the fellowlag oaIetilatlone: , i Sul . * 

From the uplink file tape*the oompressed data tap* or the PCM 
tap* request a data redaction of the Trunnion and Shaft CDU 
registers (addressee 35 and 36 respectively) and the TIME 2 
and TIME 1 registers (addresses 24 and 25 respectively) for 
the 60 second period during which the drift rate test was being 
performed. 

Calculate the drift rates by dividing the ACDU angle by the 
elapsed time. 

The Trunnion drift rate shall be lees than .0167 deg/sec. 

The Shaft drift rate shall be leas than .0333 deg/sec. 

6.2.13.23 If OPTICS testing will not continue, set the G/N Power-Optics 
switch on the LEB Lighting Control Panel to OFF. 

Replaoe Paragraph 6.2.17.5 with the following: 

6.2.17.5 CAUTION: See Paragraph 5.1.2.11 before proceeding. On 
the GW Indicator Control Panel set the following switches to 
the position indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 
C. CONTROLLER SPEED to LO 

d. OPTICS MODE to ZERO. 
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Chang* 17 ReplaM paragraph 8.2.17.20 with tha following: 

0.2.17.20 CAUTION: 8m Paragraph 5.1.2.11 baton* proeaading. 8*tth* 
OPTICS MODE switch to ZERO. After 18 a*eonda return th* 
switch to MAN. Enter VERB 32. ENTER into th* DSKY. 

Chang* 18 Replao* paragraphs 8.2.18.8.1, 8.2.18.8.11, 8.2.18.8.12 and 8.2.18.8.14 

with th* following: 

8.2.18.8.1 CAUTION: 8** Paragraph 8.1. 2.11 before proceeding. After 

240 from set th* OPTIC8 MODE switch to ZERO. 

8.2.18.8.11 Sot the CONTROLLER 8PEED switch to HL Using th* Optica Hand 
Controller, drive th* SXT StLOB to th* approximate position of 
Target 2. 

8.2.18.8.12 JBet the CONTROLLER SPEED switch to IX>. Using th* Optics Hand 
Controller, align the EXT 8tLOS to Target 2 and press th* MARK 

tf entisfl*d that th* MARK was good, press th* ENTER 
If not satisfied, press the MARK REJECT pushbutton 
and repeat this step. 

8.2.18.8.14 CAUTION: 8m Paragraph 8.1.2.11 before proceeding. Eater 

VERB 24, ENTER into the D6KY. Observe the PROGRAM display 
nhaigs tn Itt Set the Option Mode Switch on the OhN Iadieater 
Control Panel to ZERO. 

Chassis ReplaM paragraphs 8.2.28.2.2, 8.2.20.2.22, and 8.2.20.2.28 and replaM 

with the following: 

8.2.20.2.2 Set the OPTICS MODE selector on the Indicator Centre! pane! to 
MAN. * 

8.2.20.2.22 Set th* OPTICS CONTROLLER SPEED swtteh ee the I niiss fr 
Control PsmI to HL 

8.2.20.2.20 Set th* OPTICS MODE switch o* the f a d! co l o r Control panel to 
ZERO for 20 Mooade thee return to MAN, 
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ft. 3.1 Measurements and tolerances as staled herein nreftosio GAN 

System performance specifications. Calibration data mast be supplied to the 
Acceptance Checkout Equipment (ACE) for the Power and Servo Assembly Adapter 
Module (P8AAM) and Signal Conditioner Assembly (SCA) performance. P8AAM 
and Signal Conditioner stability uncertainties are included in Appendix L 

ft. 4 Test Seqnenoe 

ft. 4.1 The test sequence should follow the flow chart of Figure 1, except for ft. 3. ft, 

Turn-On and Turn-Off procedure, which may be performed as the requirement 
arises. The following is a complete Hating of teste. 


No. I«t IJtto 

ft. 2.1 Application of 8tandby Power to GAN System 

ft.2.2 CMC Operational Test 

ft. 2.3 Operate Power On Test 

ft.2.4 GAN Power Supplies Test 

ft. 2. ft General Turn Off and Turn On Procedures 

ft. 2. ft GIN Operational Test 

ft.2.7 Glmbal Friction Test 

ft.2. ft GAN Panel Brightness ft Lamp Test 

ft. 2. ft Semi-Automatic Mode Control Test 

ft. 2.10 Zero Option Test 

ft.2.11 Optics Coordinate Transformation Control Test 

ft. 2.12 Optics Function Test - VAB and PAD 

ft. 2.13 Optics Stow Rate Test 

ft. 2.14 Stabilisation Loop Step Response Test 

•.2.1ft DUG Scale Factor Test 

ft. 2.10 IMU Performance Test 

ft.2.17 Fins Alignment Test SXT-NB-IMU 

ft. 2.18 Gyrooompassing Test 

ft. 2.1» Voitags Margin Test 

ft.2.20 8/C Control ft Display Test 
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With the eyepiece la the Eyepleoe Storage Unit, check the eyepiece surface 
temperature at the quick disconnect flange using an LAN #6693 Temperature 
Potentiometer, or a similar type thermocouple probe meter. Record both 
the ESU ambient and eyepiece sarfaoe temperatures. Verify that the eyepiece 
surfsoe temperature is between 6 and 30 degrees F. above the ambient temperature. 

6.1.1.9.9 Deleted. 

6.3.1.3.10 Initiate CMC self-check by entering the following sequence into the K-etart: 

a. VERB 11 NOUN 37, ENTER 

b. 77777, ENTER 

e. VERB 16 NOUN 01, ENTER 
4. 1366, ENTER 


6. S. 1.3.10.1 Monitor until R2 (8COUNT +1) increments twice. If an error is detected the 

PROGRAM ALARM lamp on the DfiKY’s shall light. 

6.1.1.3.16.1 Terminate the monitor routine by entering the following into the DfiKY. 

VERB 34, ENTER 

6.1.1.3.10.3 Enter the foUowii« into the E-t46t : 


a. VERB 21 

hi NOUN 27, press ENTER pushbutton 
e* 66666, pr ess ENTER pushbutton 

6.2.1 CMC Operational Test 

NOTEi Verity that MU STANDBY power (including CMC operate power) is 
applied, MU OPERATE Power is not applied. (OAN 1MU HTR MN A 
and MN B breakers engaged, Computer MN A and MN B breakers 
engaged, MU MN A and MN B breakers disengaged, G/N Power-MU 
switch on LEB Lightly Control Panel In OFF Position). 

6.1.2.1 Using the LEB CMC DfiKY, enter the following sequence of data Into the CMC 
to initiate the DfiKY check. Press the ENTER p us h b ut to n after each entry 
denoted by E). 


VERB 36, E Press RESET 
VERB 11 NOUN 27, E 
77766, E 
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6.2.2.3.2 (Cont) J. OPR ERROR Flashing 

k. COMP ACTY (only momentarily ON) 

l. PROGRAM 88 

m. VERB 88 NOUN 88 flashii« 
a. 466888 in Rl, R2 and R3 

e. PGNC8. CMC, 188 WARNING 11(1*8 (CMC shall remain illuminated 
for 1806 seconds). 

After Indications a. through m. go oat, <f88888 shall remain in Rl, R2, R2. 

8.2.2.4 DflKT Pushbutton Check 

8.2.2.4.1 Enter the following sequence into the LEB CMC D8KY. Press the ENTER 
pushbutton after each entry (denoted by E). 

a. VERB 26 NOUN 01, E 
h. 82100, B 
0. 400128, E 

d. -00488, E 
0 , -00788, E 

8.2.2.4.2 The LEB CMC DSKY shall indicate 400123 in Rl, -00486 in R2, and -00789 
In R3. 

6.2.2.4.9 Enter VERB 08, NOUN 01 into the LEB CMC DSKY. Press the ENTER pusb- 

Button. 

0.2.2.4.4 Enter 02100 into LEB CMC DSKY. Press the ENTER pushbvtton. The LEB 

CMC DSKY shall indicate 00024 in Rl, 77684 te R2, and 77678 in R3. Verily. 

6.2.2.4.6 Enter the foUowii« sequence into the LEB CMC DSKY. 

a. VERB 21 NOUN 01, ENTER 

b. 02100, ENTER 

e. 400123, DO NOT prose ENTER 

6.2.2.4.5.1 Press the CLEAR pushbutton. Rl stedl clear. 

6.2.2.4.6 Enter VERB 08 NOUN 70 into the LEB CMC DSKY. Press the ENTER push¬ 

button. The operator Error Light shall light. 

Press the RESET pushbutton. The Operator Error light shall extiigulsh. 

*4 


6 . 2 . 2 . 4 . 6.1 
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€.S.S.ft.8 Set the UP TLM twitch on tht MAIN DISPLAY Paatl to BLOCK, Verify 

that the BLOCK UPLINK discrete to ON. 

ft.S.ft.8.9 Ob K-148 latort VERB. Verify VERB iadloatioo oo tht D6KY tad CRT doot 


ft.S.S. 8.10 Sot tht UP TLM twitch OB tht MAIN DISPLAY Ptatl to ACCEPT. Vorliy 

that tht BLOCK UPLINK dtaciwto It OFF. Romott tht Block Upili* Override 
R-START. 

ft. S. 2. ft. 11 Ob K-148 laeert VERB ftft. Prett the ENTER puthbettoa. 

8.2.2. ft Deleted 


ft.2.2.7 Parity Fall Toot 

ft.2.2.7.1 Eater the following late tteK-14ft.: Prett tht ENTER pasMmttoa after 
each eatry. 

a. Deleted. 

b. Deleted. 

O. VERB 24 NOUN 02, ENTER 
d. 92100 ENTER 
O. 22777, ENTER 
L 04844, ENTER 
ft. VERB 25 NOUN 2ft, ENTER 
h. 0400ft, ENTER 
J. 01500 ENTER 
k. 00004 ENTER 


m. VERB 20, ENTER 


The RE8TART lamps ob tee MDC A LEB DISKY'S thall lUumlaate. Tht PONS 
tBottoo lamps ob tht MDC A LEB antuciator paatlt thall lllamlaate. 

ft. 2.2.7.2 Prett the ERROR RESET pashbattoa oa the K-149. : Tht RESTART A PONS 

caution lamps thall extinguish. 

ft.2.2.7.2 Eater VERB 2ft, late the K-14ft. . Prett the ENTER pathbnttoa. 

2ft 
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6.S.L1J Perform the following soquenoo: 

a. TaraonthellfUMN A and MN B circuit breakers on the Right Hand . 
Circuit Breaker Panel (breakers pushed la). 

b. Start Analog Recorders. 

e. Place G/N Power - IMU switch on the LEB Lighting Control Panel to 
IMU (switch toggle up). 

S.S.S.1.S Immediately begin monitoring the following measurements. 

a. The IMU Operate Power Is +28. 0*0 VDC (CO 1600). Verify on CRT. 

h. On the reco r d ers, ratify that oscillations are not sustained and that a 
mil is achieved within 10 seconds of power application la A. 2.2.1.5 
on the following m easurements: 

CG 2112, 1G IX Receiver Output Sin 
CG 2142, MG IX Resolver Output Sin 
CG 2172, OG Of Receiver Output Sin 

o. Deleted. 

d. On the CRT, verify the absence of the +120 VDC PIPA euppty (CG 1040) 
for a period of 90*10 seconds Mowing power application In 4.2.3.L5. 

Verify PIPA fell dtocrete is present during tide period. After approximately 
100 seconds, the voltage shall read +120*0 Vdo. 

e. Stop the analog recorders. 

0.2.2.1.7 Insure that the foUowii« alarm lamps are not lighted on GAN LEB Display 

Panel. 

a* CMC Warning 

b. 188 Warning 
e. PGN3 Caution 

0.2.S.1.0 Verify tl*t the PROGRAM ALARM lamp on the DflKY’e does not light. 

0.2.2.1.0 The OG, 1G, and MG CDU angles shall be approximately aero. Verify on CRT. 

0.2.2.1.10 Enter the following Into K-140: 

e. VERB 41 NOUN 20, ENTER 
b. +00000, ENTER 
0. +00000, ENTER 
d. +00000, ENTER 


*8 
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6.2.5.2.10 

(Continued) 


6.2.6.2.11 

6.2.5.2.12 

6.2.5.2.12 

6.2.5.2.14 

6.2.5.2.15 

6.2.5.2.16 


b. On the meter modulee verify that oecilUtions are not auetatned and 
that a null la achieved within 10 aecooda of power application on the 
following meaaurementa: 

CG 2112 1G IX Reaolfsr Output Sin 

CG 2142 MG IX Resolver Output Sin 

CG 2172 OG IX Reaolver Output Sin 

c. On the CRT verify the absence of the -*>120 VDC PIPA Supply (CG 1040) 
for a period of 90*10 seconds following power application. After 
approximately 100 seconds, the voltage shall rest +120*6 VDC. 

Verily that foe PROGRAM ALARM lamp on the DSKTs does not light. 

Inter and verify VERB 40, NOUN 20 into K146. Press the ENTER pushbutton. 

Enter and verify VERB 41, NOUN 20 into XI46. Press the ENTER pustfoutton 
to advanoe the System to the Coaree Align mods. The VERB-NOUN display 
on the CRT shall flash and indicate 21-22. 

Enter and verify +00000 into K146 three times, pressing the ENTER pushbutton 
on tbs K-14S after each entry. 

Set the GAN OPTICS MN A and MN B circuit breakers on the Right Hind Circuit 
breaker panel to the ON poeitioa (breaker pushed in). 

Verify that the CRT indications of the signals in table below are not flashing. 
S«condtrv Power Supply Voltage. 


Measurement 

Number 

Signal 

1 

CG 1040 

+120 VDC PIPA SUPPLY 

2 

CG 1051 

+20 VDC PIPA SUPPLY 

2 

CG 1052 

-20 VDC PIPA SUPPLY 

4 

CG 1070 

+4 VDC CDU SUPPLY 

5 

CG 1100 

-28 VDC ELECTRONICS 

6 

CG 1020 

+14 VDC CMC SUPPLY 

T 

CG 1030 

+' VDC CMC SUPPLY 

6 

CG 1201 

1MU 28V 800 CPS 1 pet 0 ph 

• 

CG 1202 

1MU 28V 600 CPS 5 pet ph A 

10 

CG 1203 

1MU 28V 800 CPS 5 pet ph B 

11 

CG 1331 

3.2 KC 28V SUPPLY 

12 

CG 1110 

2.5 VDC TM BIAS 
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6.2.7.2.2 Enter the following sequence into the K-148, pushing the ENTER pushbutton 

after each entry (-*-360 1G torquing). 

a. VERB 21 NOUN 01 ENTR 



02500 

ENTR 


00000 

ENTR 


NOUN 16 

ENTR 


00000 

ENTR/ENTR 


40000 

ENTR/ENTR 

f* 

40034 

ENTR/ENTR 

h. 

00000 

ENTR/ENTR 

i. 

00000 

ENTR 


«. 2.7.2.3 Enter the followii* sequence into K 148: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER 

8.2.7.2,4 8tart analog recorders. 

6.2.7.2.8 Verify that IG Servo Error Quadrature (CG 2108) is 0.0*1.2V rms. Observe 

measurement CG 2112, IG IX Resolver output SIN, on the analog recorder. 

When steady-state condition occurs, with the reading near zero (approximately 
12 minutes) stop the recorders. 

6.2.7.2.8 Return the GIN System to the coarse align mode by entering the following 

sequence in the K-148. 

VERB 40 NOUN 20 ENTR 
VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 

VERB 41 NOUN 20 ENTR 
4-17000 ENTR 

4-17000 ENTR 

4-17000 ENTR 

VERB 41 NOUN 20 ENTR 
427000 ENTR 

427000 ENTR 

427000 ENTR 

VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400090 ENTR 

6.2.7.2.7 Verify on the CRT that R1 « 400000, R2 « 400000, and R3 - 400000. Wait 
30 seconds before proceeding. 

6.2.7.2.8 Enter the following sequence into the K-148. Push the ENTER pu s hbu t ton 
after each entry (-360* IG torquing): 

a. VERB 24 NOUN 01 ENTER 
h. 02502, ENTER 
C. 37777, ENTER 
d. 37743, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and (b) appears in R3. 

46 
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6.2.7.2.0 Enter the following sequence into K-148: 

A. VERB 42, press ENTR 
b. VERB 33, press ENTR 

6.2.7.2.10 Start analog recorders. 

6.2.7.2.11 Observe measurement CG 2112, IG IX Resolver Output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near aero 
(approximately 12 minutes), stop tbs recorders. 

6.2.7.2.12 Return tbe G6N System to tbe coarse align mode fay entering the following 
sequence la tbe K-148. 

VERB 46 NCVN 20 ENTR 
VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 

VERB 41 NOUN 20 ENTR 

417000 ENTR . ' ; . 

417000 ENTR 

417000 ENTR V 

VERB 41 NOUN 20 ENTR 

427000 ENTR 

427000 ENTR 

427000 ENTR 

VERB 41 NOUN 20 ENTR 

400000 ENTR 

400000 ENTR 

400000 ENTR 

6.2.7.2.13 Verify on tbe CRT that Rl * 400000, R2 * 400000, and R3 » 400000. Wait 
30 seconds before proceeding. 

6.2.7.3 Outer Gimbal Friction Test. 

6.2.7.3.1 8et up the ACE Analog Recorders to record tbe following measurements 
(use speed of 10 mm/sec): 

a. CG 2180 OG TORQUE MOTOR CURRENT 

b. CG 2177 OGA SERVO ERROR IN PHASE 

C. CG 2172 OG IX RESOLVER OUTPUT SIN 

d. CG 2173 OG IX RESOLVER OUTPUT COS 

e. CG 2280 OGA CDU FINE ERROR 

f. CG 2281 OGA CDU Coarse Error 

6.2.7.3.2 Enter tbe following segue nos into tbs 8-148. Pushing the ENTER pushbutton 
after each entry (4360* OG torquing): 

a. VERB 24 NOUN 01 ENTR 

b. 02500, ENTR 

C. 40000, ENTR 

d. 40034, ENTR 

Verify on tbs CRT that (c) appears in Rl, (d) appears in R2, and (b) appears in 
R3. 
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6.2.7.3.3 


6.2.T.3.4 


6.2.7.3.6 


6.2.7.S.6 


6.2.7.3.7 


6.2.7.3.S 


6.2.7.3.9 


6.2.7.3.10 
f. 2.7.3.11 


Enter the following sequence into K-148: 

a. VERB a, preee ENTR 

b. VERB 33, preee ENTR 

Start analog recorders 

Obeenre meaeuremeat CO 2172, OO IX Resolver output SIN, on the analog 
recorder. Whan steady-state condition occurs, with the reeding near aero 
(approximately 12 minutes), stop the reoorders. 

Return the OW System to the ooarse align mode by entering the following 


sequenoe 

9 

* 

i 

a 

VERB 40 

NOUN 26 ENTR 

VERB 41 

NOUN 20 ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

VERB 41 

NOUN 20 ENTR 

+17000 

ENTR 

+17000 

ENTR 

+17000 

ENTR 

VERB 41 

NOUN 20 ENTR 

+27000 

, ENTR 

+27000 

ENTR 

+27000 

ENTR 

VERB 41 

NOUN 20 ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 


Verify that OG Servo Error Quadrature (CG 2168) is 0.01*1.2V rms. Verify 
on the CRT that Rl - +00000, R2 » +00000, and R3 • +00000. Wait 39 seconds 
before proceeding. 

Enter the following sequence into the K-148. Push the ENTER pushbutton 
after each entry (-360* OG torquing): 

a. VERB 24 NOUN 01, ENTER 

b. 02500, ENTER 

c. 87777, ENTER 

d. 37743, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and (b) appears 
in R3. 

Enter the following sequence into K-148: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER 
Start analog recorders. 

Observe measurement CG 2172, OG IX resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near zero 
(approximately 12 minutes), stop the recorder. 
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6. 2.7.2.12 Return the GAN Syitem to the ooarse align mode by entering the following 

eequence in the K-148: 

VERB 40 NOUN 20 ENTR 
VERB 41 NOUN 20 ENTR 
•K)0000 ENTR 

•*00000 ENTR 

400000 ENTR 

VERB 41 NOUN 20 ENTR 
>17000 ENTR 

>17000 ENTR 

>17000 ENTR 

VERB 41 NOUN 20 ENTR 
>27000 ENTR 

>27000 ENTR 

>27000 ENTR 

VERB 41 NOUN 20 ENTR 
>00000 ENTR 

>00000 ENTR 

-00760 ENTR 

O.2.7.S. 12 Verify on the CRT that Rl * >00000, R2 * >00000, end R2 - -06760. Watt 
20 seconds before proceeding. 

6.2.7.4 Middle Gimbal Friction Teel. 

0.2.7.4.1 Set up the ACE Analog Recorders to record the following measurements (use 

speed of 10 mn/sec): 

a. CG 2150 MG TORQUE MOTOR CURRENT 

b. CG 2147 MOA SERVO ERROR IN PHASE 

c. CG 2142 MG IX RESOLVER OUTPUT SIN 

d. CG 2143 MG IX RESOLVER OUTPUT COS 

e. CG 2250 MOA CDU FINE ERROR 

f. CG 2251 MGA CDU Coarse Error 

6.2.7.4.2 Enter the following sequence into the K-148. Push the ENTER pushbu tt o n 
after each entry (>135* MG torquing); 

a. VERB 24, NOUN 01, ENTER 
h. 02504, ENTER 
C. 63777, ENTER 
d. 77777, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and (b) appears inR3. 

6.2.7.4.3 Enter the following sequence in the K-148: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER 

6.2.7.4.4 8tart the analog recorder. 

6.2.7.4.5 Wrify that MG Servo Error ^ladrature (CG 2138) is 0. 0*1. 2V rms. Observe 
measurement CG 2142, MG IX Resolver output SIN, on the analog recorder. 

When steady-state condition occurs (approximately 5 minutes), stop the 
recorders. 


L. 


t. 


4 * 
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1.2.7.4.6 Return the GAN System to the coarse align mode fay entering the following 

sequence in the K-148. 

VERB 40 NOUN 20 ENTR 

VERB 41 NOUN 20 ENTR # 

400000 ENTR 

400000 ENTR 

400000 ENTR 

VERB 41 NOUN 20 ENTR 
417000 ENTR 

417000 ENTR 

417000 ENTR 

VERB 41 NOUN 20 ENTR 
427000 ENTR 

427000 ENTR 

427000 ENTR 

VERB 41 NOUN 20 ENTR 
400000 ENTR 

400000 ENTR 

400000 ENTR 

VERB 41 NOUN 20 ENTR 
400000 ENTR . . 

' 400000 ENTR " 

406750 ENTR 

0.2.7.4 7 Enter the fallowing sequence into the K-146. Push ENTER pushbutton after 

* each entry (-135* MG torquing): 

a. VERB 24 NOUN 01. ENTER 

^ * b. 02504. ENTER 

e. 14000, ENTER 
d. 00000, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and (b) appears 
in R3. 

6.2.7.4.8 Enter the following sequence in the K-148. 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER 

0.2.7.4.9 Start analog recorders. 

0.2.7.4.10 Observe measurement CG 2142, MG IX Resolver output SIN, on the analog 

recorder. When the steady-state condition occurs (approximately 5 minutes), 
stop the recorders. 

0.2.7.4.11 Return the G0N System to the coarse align mods fay entering the follovlii| 

sequence in the K-148. 

a. VERB 40 NOUN 20, press ENTER 
*_ b. VERB 41 NOUN 20, press ENTER 

c. 400000, press ENTER 

d. 400000, press ENTER 

e. 400000, press ENTER 

50 
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6.2.7.8 

Examine the traces of the recorded measurements for all six phases of this 
test to detect any sharp discontinuities. Disregard transients of 0.8 second 
duration or less on the Gimbal Torque motor current traces, disregard 
transients on the CDU fine error measurement traces. The Gimbal Torque 
motor currents shall not exceed 0.126 ampere. The CDU Fine Error measure¬ 
ments shall not exceed *70 mv rms. The CDU Coarse Error measurement 
shall not exceed *880 mv rms. 

6.2.8 

GAN Panel Brightness and Lamp Test 

6. 2 .8.1 

Proceed with this test if 6.2. 8 . 2 or 6.2.3 has been performed and system 
operation has not been interrupted. If system operation has been interrupted, 
perform 6.2.6.2 before proceeding with this test. 

6. 2 . 8.2 

Rotote the RETICLE BRIGHTNESS thumbwheel on the Control Indicator Panel 
and verify the capability to control the illumination of the following lampe: 


a. SCT reticles 

b. SXT reticles 

e. Telescope Panel Angle Counters 

A.2.8.3 

Turn on LIGHTS-INTEGRAL control on Left Hand Circuit Breaker panel and 
LEB Lighting Control Panel. 

6.2.S.4 

Adjust the brightness controls on the LEB Lighting Control Panel and Left Hand 
Circuit Breaker Panel from minimum brightness to maximum brightness* 
Verify the operation of the GAN Indicator Control Panel lampe. 

6 . 2 . 8 . 4.1 

Re-adjust brightness controls for minimum acceptable lighting. Tuns off 
LIGHTS-INTEGRAL control on Left Hand Circuit Breaker panel and LEB 
Lighting Control Panel. 

6. 2 . 8.8 

Push and hold the CONDITION LAMPS switch on the GAN Indicator Control 

Panel to TEST. Verify the illumination of the following lampe: 


a. STAR ACQ 

b. MASTER ALARM lamp 

6. 2 . 8 .6 

extinguish. 

6.2.9 

Semi-Automatic Moding Check 


Proceed with this test if 6.2.3 has been completed and system operation has 
not been interrupted. If system operation has been interrupted perform 

6. 2 .6 . 2 before proceeding with this test. 

6.2.9.1 

Test Initiation 


6.2.9.1.1 Set the G/N POWER-OPTICS switch on the LEB Lightii* Control Panel to 

OPTICS. Verify OPTX BUS, 28V 800191% and 1% Power Supplies. 
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6.2.15.6 


6.1.15.7 


6.1.15.6 


6.1.15.6 


6.1.15.10 


VERB 06 NOUN 41 shall flash on CRT and the followli* displayed in 

R1 and R2: 

R1 * Saoooc x (some Net. Base ssimuth) 

R2 ■ toxn (some test site latitude; see table below). 

If the values displayed in R1 and R2 are correct, prooeed with test, if 

not perform the following sequence: 

a. To correct Tl, on the K-146 enter VERB 21, press ENTER push¬ 
button, exxx.xx, press ENTER (*xxx.xx is oorrect nav. base 
ssimuth). 

b. To oorrect R2, on the K-148 enter VERB 22, press ENTER push¬ 
button, exx.xxx, press ENTER (obtain oorrect site latitude from 
table below). 

Verify that the valuee in R1 and R2 are oorrect. 


SITE- 

Latitude 

NAA 

♦33.621 

M8C 

♦26.556 

KSC MSO 

♦28.523 

K8C VAB 

♦28.585 

KSC PAD 36 

♦28.607 


On K-»146 enter the following sequence: 

VERB S3 ENTR (VERB 21 NOUN 67 shall flash) 

♦00001 ENTR 

NOTE: If PROG lamp changes from 07 to 00 durii* neat step or PROG 
ALARM is on, enter VERB 36 ENTR and repeat steps 6.2.15.4 
through 6.2.15.6. 


In approximately 160 seconds VERB 06 NOUN 68 shall flash. Read and 
record from CRT D6KY Row 1 (+X DUG be ale Factor error in part per 
million. Position +00001). 


On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 67 shall flash) 
♦00002 ENTR 





6.2.16 

6.2.16.1 

6.2.16.2 

6.2.16.8 

6.2.16.4 

6.2.16.6 

6.2.16.6 


6.2.16.7 

6.2.16.6 
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IMU Performance Teet 

Proceed with this test if the Operate Power On Test of 6.2.3 or the Turn 
On Procedure of 6.2.6.2 has been completed and system operation has not 
been interrupted. If the system operation has been interrupted, perform 
Turn On Procedure of 6.2.5.2 before proceeding with this test. 

Verify that the IMU Operate Power has been applied for at least one hour. 

On K-148, enter the following: 

VERB 62 ENTR 

Enter 00001 into K-148. Press the ENTER pushbutton. 

On the CRT DSKY display VERB 06 NOUN 41 shall Rash. Verify R1 (Nav 
Base Azimuth) and R2 (Site Latitude) are correct. 

If ralues for R1 and R2 are correct, proceed to next step. If values for 
R1 and R2 are incorrect, enter the following sequence into K-146. 

VERB 24 ENTR 

*XXX. XX ENTR (Correct navigation base azimuth ±0.50 deg) 

aXX. XXX ENTR (Correct site latitude from table below) 

Verify values in R1 and R2 are correct. 


Location 

Latitude 

NAA 

♦33.921 

MSC 

♦29.556 

KSC-MSO 

♦28.523 

KSC-VAB 

♦28.586 

KSC-PAD 

♦28.607 


On K-148, enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 98 shall flash 

On CRT DSKY display, verify R1 -♦00900 (Time), R2 - 400000 (Test Index 
No.) and RS - 400012 (Test Position). If values for Rl, R2 and R3 are 
correct, proceed to next step. If values for Rl, R2 and R3 are incorrect, 
enter the following sequence into K-148: 


VERB 26 ENTR 

400900 ENTR (Test Time in Seconds) 

♦00000 ENTR (Test Index Number) ^ 

400012 ENTR (Test Position Entry) _ / 
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i 2. IS, 6 ? Ob K-14S aster file following aequenee: 

VERB 33 ENTR 

6.2.16.66 In approximately 90 seconds, VERB 06 NOUN 98 shall flash. From the 
CRT D6KY display, record R1 and R2. 

6.2.16.69 On K-148, enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.70 On CRT DSKY display, verify R1 • 400900, R2 ■ >00000 and R2 ■ >00013, 

If values for El, R2 an) R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are Incorrect, enter the following sequence into K-148: 

VERB 26 ENTR 

>00900 ENTR (Test Tims in Seconds) 

>00009 ENTR (Test Index Number) 

>00013 ENTR (Test Position Entry) 

6,2.16, T1 On K-148, enter die following sequence: 

VERB 22 ENTR 

6.2.16.72 In approximately 17 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. 

6.2.16.72 Terminate this test fay entering the following into K-148: 

VERB 36 ENTR 

6.2.16,74 On K-148 enter the following sequence: 


VERB 41 

NOUN 20 

ENTR 

>00000 


ENTR 

>00000 


ENTR 

>00000 


ENTR 








Calculation* 

Position No. as 
Displayed In R3 

400001 

400002 

400003 

400004 

400005 

400000 

40000? 

400000 

400000 

400010 

400011 

400012 
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Quantity Being Measured 


4NBDY 4 ADOAY 
♦X PIPA Q 

4NBDZ - ADOAZ 
-X PIPA O 
-NBDX 4 ADIAX 


-NBDX - ADOAX 
4Z PIPA O 

4NBDY 4 AD6RAY 
-Z PIPA G 
4NBDZ 4 AJDIAZ 

4Y PIPA Q 

-Y PIPA Q 

-NBDX 4.707 (ADSRAX - ADOAX) 

-.707 (NBDZ 4NBDY) 

4.5 (ADIAZ - ADIAY) 

4.5 (ADSRAY 4 ADSRAZ) 

-NBDZ 4.707 (ADSRAZ - ADOAZ) 

.707 (NBDY - NBDX) 

4.5 (ADIAY - ADIAX) 

4.5 (ADSRAX) 4 .5 (ADOAY) 

4NBDX - ADOAX 

4NBDY - ADOAY 


400013 


4NBDZ 4 ADOAZ 
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•. 1. It. 75.2. S Perform the foUotii« c al o nl at tons for position S. 

<r - A_ 

• Coatjr, 
wherot 

0^ ■ Measured acceleration term (line 11) 

G'| • Corrected aeoeleretioe term 





•„ - (AV — - At* Blaa) *.r.jMT)0oo»l g) 
•„ - <AV a - AV i Blaa) p.F.^/tA-nao**! ti 



Qj • Ihmr i d acoaleradoa tana (lint It) 
0' t ■ Corraetad aooalaraUoa tars 

•*y. 

Con •• 1 • y— for small eagles 


M 


ft 
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6.2.16.17.2.1 
(oontlnaed) ^ w 

and: 

• (AV^ - AV^ Blaa)(8.P.^/(AT) (loeal g) 

• (AV^ - AV^Bias) <B.F. # )/(AT) (local g) 

AV^ Bias - (X PIPA Biaa) (AT)/8. F.^ 

AVgBlaa ■ (Z PIPA Biaa) (AT)/S.F. s 

6.1. it. 7S. 1.6 Compote tka PIPA Seal* Factor error in parts per million and record In 
TMm X k . 

*• "PA..F. Erre- [.pu.ir^o) -^ io ‘ 

k. x «PA*.r. ■««-[isrf^V - 1 . 000000 ] w* 

O. T PIPA 8. r. Error " ^ O ' y *- * l ooooooj !•* 

4. t PIPA ».F. true ■ [ * *•—— ] 1>* 

Th. PIPA *. r. error akall aot oaoood AIM* PPM 



Looal Orartty Vataoa 

Location Looal Qraritr (cm/sec*) 


NAA 

§71. M 

liflC 

§71.11 

KBC 

•71.14 






•.1.17 

€.1.17.1 

€.1.17.1 

€.1.17.1 

€.1.17.4 

€.1.17.S 


€.1«17.€ 
€.1.17.7 
€• 1.17.1 

€.2.17.» 
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SXT-NB-Fln* Alignment Test 
Deleted 

The Q€M shell here had OPERATE power applied for a minimum of 1 hour. 

Set the G/N POWER-OPTICS switch to OPTICS. Verify that +28 VDC 
OPTICS OPERATE BUS (CG 1530) la +28.0*3.0 VDC. Verify that the 
OPTX 28V 800 ope l%0*ph (CG 1211) and OPTS 18V 800 ope 5% -00* ph 
(CG 1212) are not flashing on the CRT. 

Deleted. 

CAUTION: 8ee Paragraph 5.1.2.11 before proceeding. 

On the G€N Indicator Control Panel set the following switches to the 


i# OPTICS TEL TRDM to SLAVE toAXT 
hs OPTICS COUPLING to DIRECT * 

€*” OPTICS SPEED to LO 
<L OPTICS MODE to MAN 

O. OPTICS ZERO to ZERO , , 

Deleted. 

Deleted 

Initiate the test by entorii* the followii« aeqaeaoe into the LEB D6KT. 

a. VERB €2. ENTER 

b. 00008, ENTER 

Observe VERB 0€ NOUN 41 flashing on the D6KY. The followti* teds 
Is display In R1 and R2 on the D6KY. 

a. R1 ■ +12500 

b. R1 * tXLZB (Site Latitude from table below) 


SITE 

KAA 

MSC 

ESC MSO 
KBC VAB 
KSC PAD 30 


LATITUDE 

+13.€21 
+2t.55€ 
+28.523 
+28.585 
+28. €07 


€7 


I 

t 





6.2.17.10 


6.2.7.11 


6.2.17.12 


6.2.17.12 


6.2.17.14 


6.2.17.16 
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If the data displayed is correct enter VERB S3 ENTER Into the D6KY. If 
the value displayed is other than +13500 in R1 and the correct Site Latitude 
In R2, correct the data by entering the following sequence into the D6KY. 

a. VERB 21, ENTER 

b. +13500, ENTER 
C. VERB 22, ENTER 

d. +xx. xxx, ENTER (+xx. xxx ■ Site Latitude from t»hfr above) 

e. VERB 33, ENTER 

Observe VERB 25 NOUN 97 flashii* on the D8KY. Enter the following 
sequenoe into the D6KT. 

a. +00001, ENTER (Position Number) 

b. +00000, ENTER 
C. +00001, ENTER 

Observe VERB 06 NOUN 41 flashing on the D6KY. The followii* data 
shall be displayed in Rl, R2 and R3. 

a. Rl « +xxx. xx (Y^ Asimuth) 

b. R2 • *xx. xxx (Y nb Elevation) 
e. R3 - 00001 

If the data displayed is correct enter VERB 33 ENTER into the D8KY.‘ V 
Rl and R2 do not contain die oorreet asimuth and elevation, correct 
the data by entering the following sequence into the D6KY. 

a. VERB 24, ENTER 

b. +xxx. xx+002.00 degrees, ENTER (Yj^ Asimuth) 

C. +xx. xxx±02.000 degrees, ENTER (Y * Elevation) 
d. VERB 33, ENTER 

Observe VERB 06 NOUN 41 flashing on the D8KY. The follow ii« daU shall 
be displayed in Rl, R2 and R3. 

a. Rl ■ +xxx. xx (Z NB Asimuth) 

b. R2 * *xx. xxx (Z NB Elevation) 

C. R3 * 00002 

If the data displayed is oorreet enter VERB 33 ENTER into the D8KY. If 
Rl and R2 do not contain the oorreet asimuth and elevation, oorreet 
the data by entering the following sequenoe into the D6KY. 

a. VERB 24, ENTER 

b. +xxx. xxa002,00 degrees, ENTER (Z^ Asimuth) 

c. +xx. xxx*02.000 degrees, ENTER (Z " Elevation) 

d. VERB 33, ENTER 
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A. 2.17.23 When the D8KY displays VERB 51 NOUN 70 flashily and R1 * 00002, 

set the Optics Mode switch to CMC. The CMC will align the SXT to the 
Target 2 position. When alignment is complete as observed by no ftirther 
movement of the TP AC, set the OPTICS MODE switch to MANUAL. 

f.2.17.24 Using the Optics Hand Controller, align the SXT St LOS wtth Target 2 and 

press the MARK pushbutton. If sat is ifed that the MARK was good press the 
ENTR pushbutton. If not satisfied with the MARK press the MARK REJECT 
pushbutton and repeat this step. Observe VERB 50 NOUN 26 fashing and 
Rl- 00015. Press the ENTR pushbutton. 

NOTE: The following two MARKS must be performed as quickly as 

possible. In no case shall the time between the first and second 
MARK exceed two minutes. 

5.2.17.25 After 20 seconds observe the DSKY for VERB 51 and NOUN 70 flashli* and 
Rl-00001. Set the Optics Mode switch to CMC. The CMC will align the 
SXT to the Target 1 position. When tbs alignment is oompiete as observed 
by no ftirther movement of the Telescope Panel Angle Counters (TPAC), set 
the OPTIC8 MODE switch to MANUAL, 

5.2.17.25 Using the Optics Hand Controller, align the SXT St LOS wtth Target 1 and 
press the MARK pushbutton. If satis if ed that the MARK was good press 
the ENTER pushbutton. If not satisfied with MARK press the MARK 
REJECT pushbutton and repeat this step. Observe VERB 50 NOUN 25 
flashing and Rl - 00015, Press the ENTER pushbutton. 

5.2.17.27 When the DSKY displays VERB 61 NOUN 70 flashily and Rl - 00002, set 

the Optics Mode switch to CMC. The CMC will align the SXT to the Target 
2 position. When alignment is complete as observed by no ftirther move* 
men! to the TPAC, set the OPTIC8 MODE switch to MANUAL. 

5.2.17.25 Using the Optics Hand Controller, align the SXT St LOS with Target 2 and 

press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satis if ed with the MARK press the MARK 
REJECT pushbutton and repeat this step. Observe VERB 50 NOUN 25 
flashing and Rl - 00015. Press the ENTER pushbutton. 

5.2.17.25 In approximately 7 minutes VERB 05 NOUN 5b shall flash on the DSKY and 
the test results shall be displayed. Rl and R2 on the DSKY shall display 
the misalignment of one of the horlaoatal PlPA's is are seconds (Rl - whole, 
R2 - fractional). Record Rl and R2. (Bee Table IV for PIPA displayed.) 

5.2.17.30 Enter VERB 33 ENTER into the DSKY. When VERB 05 NOUN 55 flashes 
Rl and R2 on the DSKY shell display the misalignment of the seoond hori- 
sontal PIPA in arc seconds (Rl whole, R2 fractional). (Bee Table IV for 

PIPA displayed). Record Rl and R2. 

•# 
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f.S. 17.91 Enter VERB 94 ENTER into the D6KY to terminate the teat. Wait 9 aeoonde. 

9.2.17.92 Repeat atepo S.2.17.4 and 4.2.17.9 through 4.2.17.21 aubetitutlnc No.00002 ' 
in 4.2.17.11. a. 

4.2.17.99 Enter the following sequence into the D8KY: 

a. VERB 94. ENTER 

b. VERB 41 NOUN 20, ENTER . 

O. 400000, ENTER 

d. 400000, ENTER 
a. 400000, ENTER 

4.2.17.94 Set the G/N POWER-OPT1C8 awitch on the LEB Lightii* Control Panel to 
OFF. 

Table IV. DISPLAY CONPITIOMB AT TEST COMPLETION 
Position 8M Orientation Horiaontal Misalignment Component 



*SM 

t sm 

*SM 


6.1.17 

1. 

UP 

sw 

SE 

t sm 

*811 

2. 

BE 

sw 

DN 

X 8M 

hu 

4.* 

SE 

UP 

SW 

*SM 

hu 


• Position 2 is not ran la the Spacecraft because of GfMBAL LOCK 
considerations. 

4.2.17.94 Calculations 


4.2.17.28.1 a. misalignment - ( 1 R1.R2 

h. Z gM misalignment - ( ) R1.R2 

0. X gM misalignment • ( ) R1.R2 

d. Y gl( misalignment • ( ) R1.R2 

4.2.17.25.2 Enter ths latest ralues from 9.2. 14 D4U Performance Test. 


a. X PIPA bias -_ 

b. T PIPA bias - ___ 

o. Z PIPA bias -_ 

d. 9 X - 210 (X PIPA bias)-, 
s. 9_ - 210 (T PIPA bias) •“ 
f. 9 ■ 210 <Z PIPA bias) • ] 


_om/sec 2 

jna/sec 2 

om/sec 2 
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6.3.18.2 

(Continued) 01738 ENTR 

XXXXX (ADSRAT) ENTR 

ENTR 

01734 ENTR 

XXXXX (AD8RAZ) ENTR 


0.3.18.3 Enter NB Axlmuth and Site Latitude (from table below) and Launch Azimuth 

into the CMC ueing the following aeqnence: 


VERB 31 NOUN 01 

2506 

XXXXX 

3807 

XXXXX 

3510 

XXXXX 

2511 

XXXXX 

3755 

XXXXX 

3750 

XXXXX 


ENTR 

ENTR (NB Asimuth) 

ENTR (fraction of a Rev Hi order) 
ENTR 

ENTR (NB Azimuth) 

ENTR (fraction of a Rev Lo order) 
ENTR 

ENTR (Site Latitude) 

ENTR (fraction of a Rev Hi order) 
ENTR 

ENTR (Site Latitude) 

ENTR (fraction of a Rev Lo order) 
ENTR 

ENTR(LanneL Azimuth) * 

ENTR (fraction of a Rev Hi order) 
ENTR 

ENTR (Launch Azimuth) 

ENTR (fraction of a Rev Lo order) 


0.2.18.4 


Location 

Latitude (Fraction of a Rev) 

Hi Order 

Low Ore 

NAA 

03007 

30671 

MSC 

02423 

23341 

K8C MSO 

02433 

04033 

ESC VAB 

02434 

86151 

ESC PAD 30 

02425 

37337 


Enter the followii* into the CMC: 
VERB 37 ENTER, 01 ENTER 


104 


✓ 7 
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I. S. 18.8 When PROG display changes to 02, record time an T # . 

8.2.18.8 Gyro Compassing Accuracy 

8 . 2.18.8.1 CAUTION: See Paragraph S. 1.2.11 before proceeding. After 120 
minutes from To. set the OPTICS ZERO switch on the Old! Indicator 

fmlnuSa fortKT*aa^Jhours* 1 * *** ° uter CDU ™*dlngi every 

8.2.18.8.2 Inter VERB 88, ENTER into D8KY. 

Observe the PROGRAM display on the D8KY change to 08. 

8.2.18.8.8 When VERB 08 NOUN 41 flashes on the D6KT, insnre R1 and R2 
display Target 1 asimuth and elevation. 

a. R1 ■ +XXX. XX (Target 1 asimuth) 

b. R2 ■ +XX.XXX (Target 1 elevation) 

O, R8 ■ 00001 

8 . 2.18.8.4 Verify the data appearing in R1 and R2 and if correct, pro oced. If not 
oorrect, perform the following se qu e nc e: 

a. VERB 24, ENTER 

b. +XXX.XX, ENTER (Target 1 azimuth) 
o. nXX.XXX, ENTER (Target 1 elevation) 

8.2.18.8.8 After the oorrect readings for R1 and R2 are verified, enter VERB 38, 
ENTER into the D8KY. 

8.2.18.8.8 When VERB 08 NOUN 41 flashes on the DP ICY, Insnre that R1 and R2 
display Target 2 asimuth and elevation. 

a. R1 - XXX. XX (Target 2 asimuth) 

b. R2 • XX.XXX (Target 2 elevation) 
e. RS - 00002. 

8.2.18.8.7 Verify the data appearing in R1 and R2 and if oorrect, perform the 
following sequence: 

a. VERB 24, ENTER 

b. +XXX.XX, ENTER (Target 2 asimuth) 
e. nXX.XXX, ENTER (Target 2 elevation) 



i.s.it 

<•1.19.1 

i. 1.19.1 


9.1.19.1 

9.1.19.1.1 

9.1.19.4 

9.1.19.5 

9.1.19.9 

9.1.19.7 

9.1.19.8 
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CMC Voltage Margin Teat 

Verify that the GAN IMU RTS MNA A MNB eirentt breakers are sig ned . 
Computer NMA A NMB breaker* are engaged, IMU MNA A MNB circuit 
breaker* are not engaged, and the GAN tower - iMU eurtteh ea tb* LKB 
Lighting Control Panel la in the OFF position. 

On the PSA Adapter Module set the INHIBIT VOLTA OB PAIL ewlteb to ON. 

Caution: : taring the performance of thie teat th* 44 VDC CMC Power 
Supply ahall not be operated at ieee than 42. 9 VDC or greater than 8.1 
VDC (CG 1030). The 414 VDC CMC Power Supply ehail not be operated 
at leee than 48.5 VDC or greater than 417,0 VDC (CG 1030). Rotate the 
LEB LTB NUMERICS SEL to approximately center poeition. Decree*# 
to abeoiut# minimum dleoernlhie lighting. 

Note : The flaehlng indication of the CMC Power Supplies on CRT may be 
dieregarded for thie test. The charte in Table V may be need to determine 
approximate values tor th* ”XX. X 1 * values of C-156 to! tag* dial netting* 
oorreepondlng to various power eupply voltages. 

Into R154 laeert 0001. Verify and execute. 

Into R153 laeert 1100. Verify and execute. 

Into C159 ineert >040001244. Verify and execute. Verify on the CRT that 
GV0118 le between -1.0 and *3.0 VDC. 

Into C159 ineert-050001234. Verify and execute. Verify on the CRT that 
GV0109 is between -4.0 and -9.0 VDC. 

Into R154 ineert 0111. Verify and execute. 

Observe CG 1020, 414 VDC CMC Power Supply and CG 1030, 44 VDC CMC 
Power Supply, on the CRT. Repeat 8.2.19.3 through 6.2.19.8 actuating 
each C-Start entry until CG 1020 ie 412.1 (40.1, -0.9) VDC and CG 1030 
Is 43.40 (40.03 - 0.00) VDC. 

Initiate CMC Self Check by Inserting the following Into K148: 

a. ERROR RESET 

b. VERB 21 NOUN 27, ENTER 
C. 77777, ENTER 

Wait 200 seoonds 


108 
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S. 2.19.9 

6.2.10.0.1 
6.2.It.10 

6.1.19.11 

6 . 1 - 10.12 
0.2. It. 12 

6.2.10.14 

6 . 2 . 10.10 

6.2,10.10 

0.2.10.10.1 

0.2.10.17 

0.2.10.10 


Insure that the D8KY RESTART lamp and Program Alarm lamp does not 
light. 

Into RIM insert 0101. Verify and execute. 

Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to OFF. Verify the 
RESTART lamp on the D8KY Is lighted. Disregard other D6KY indications. 
V RESTART does not light, repeat 0.2.10.2. Verify CMC Warnii* masters 
alarm are lighted. 

Set the INHIBIT VOLTAGE FAIL switch to ON. Insert die following into 
K140: 

a. ERROR RESET 

b. VERB 21 NOUN 27, ENTER 
S. 77777, ENTER 

Into R154 insert 00001. Verify and execute. 

Into Cl50 insert +106001244. Verify and execute. Verify en the CRT that 
OV0116 Is between +0.0 and +11.0 VDC. 

Into 1104 insert 0111. Verify and execute. 

Observe CO 1020,+14 VDC CMC Power Supply on the CRT. Repeat* 

0.2.10.12 through 6.2.10.14 adjusting the C-Start entry untfl CG 1020 
IS 10.4 <*6.1, -O.Oj VDC. 

Press ERROR RESET os KUO. Wait 200 seeosds. Ensure that the D8KT 
RESTART lamp and PROGRAM ALARM lamp dees not light. 

late R104 insert 0011. Verify and execute. 

Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to OFF. Verify 
tlud dm DSKT RESTART lamp is lighted. Disregard other D6KT indications. 
Verify CMC Warning master alarms are lighted. 

Set die INHIBIT VOLTAGE FAIL switch oaths PSAAM to ON. Into Kl40 


S. ERROR RESET 

b. VERB 21 NOUN 27, ENTER 

S. 77777, ENTER 


6.2.10.10 


Into R164 insert 0001. Verify and execute, 
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i 


1.2. IS. 20 Into C1M rater 4092001284. Verily and execute. Verily ra the CRT that 

GV0100 la between >8.2 and no. 2 VDC. 

0.2.12.21 Into RIM insert 0111. Verily and execute. 

0.2.10.22 Obeerre CO 1020, 44 VDC CMC Power Supply on the CRT. Repeat 

0.2.10.10 through 0.2.10.21 actuating the C-Start entry until CG 1080 
la 44.00 (40.00. -0.00)VDC. 

0.2.10.28 Press ERROR RESET on K140. Wait 200 seconds. Eivure that the D6KT 
RESTART lamp and PROGRAM ALARM lamp does not light. 

0.2.10.28.1 Into RIM Avert 0101. Verify and execute. 

0.2.10.24 Set the INHIBP* VOLTAGE FAIL switch on the PSAAM to OFF. Verify that 
the DSKY RESTART lamp la lighted. Verify CMC Warning master alarms 
are lighted. 

0.2.10.20 Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to ON. Into K140 
Avert; 

a. ERROR RESET 

b. VERB 21 NOUN 2T, ENTER ~ ' 

C. 77777, ENTER 

0.2.10.20 Into RIM Avert 0001. Verify and execute. 

0.2.10.27 Into C150 Avert-040001244. Verify and execute. Verify on the CRT that 
GV0110 la between -2.0 and -0.0 VDC. 

0.2.10.20 Into RIM Avert 0111. Verify and execute. 

0.2.10.20 Obeerre CG 1020, 414 VDC CMC Power Supply on the CRT. Repeat 

0.2.10.20 through 0.2.10.20 adjusting the C-Start entry until CG 1020 la 
412.1 (40.1, -0.0) VDC. 

0.2.10.20 Press ERROR RE8ET on KUO. Wait 200 seoonda. Ensure that the D6KT 
RESTART lamp and PROGRAM ALARM lamp does not light. 

0.2.10.80.1 Into RIM insert 0011. Verify and execute. 
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Change 5 


Change 6 


Change 7 


Add new paragraph 6.1.1.8 aa followa: 

From the on board tape recorder verify the presence of the following signals: 

a. VIB NB ROLL (CG 6001) 

b. VIB NB PITCH (CG 6002) 
e. VIB NB YAW (CG 6003) 

Paragraph 6.2.1.3.8.5 add to the first sentence the following: 

.. P1PA TEMP (CG 2300) and IRIG TEMP (CG 2301) on the CRT." 

Add Paragraph 6.2.3.1.13 as follows: 

6.2.3.1.13 "90 minutes after the application of IMU OPERATE power 

reoord IRIG TEMP (CG 2301) displayed on the CRT*. 

Paragraph 6.2.3.1.14, add to the first sentence the following: 

"...PIPA TEMP (CG 2300) and HUG TEMP (CG 2301) every..." 

Paragraph 6.2.3.1.15 change to read as follows: 

"When 2 hours have elapsed since the application of IMU OPERATE power 
record PIPA TEMP and HUG TEMP. PIPA TEMPShaU be 130.5**1.5* F. 
HUG TEMP shall be 135* *2.S*F. PIPA TEMP shall be within 0.5*F of 
that recorded in 6.2.3.1.12 and 6.2.1.3.8.4. HUG TEMP shall be within 
0.5*F of that recorded in 6.2.3.1.13". 

Paragraph 6.2.5.2.16, add measurement No. 13 to table as follows: 

"13 CG 2301 HUG TEMPERATURE" 

Add Paragraph 6.2.1.3.8.4.1 as follows: 

6. 2.1.3.8.4.1 The HUG TEMP on the CRT shall be monitored at 15 min, 

1 hour, and 2 hours after 6.2.1.3.8.2 is executed to insure 
that the DUG TEMP (CG 2301) is within >3.0 degrees of the 
PIPA Temperature. 

Paragraph 6.1.1.6, add item ”f' as follows: 

"f The TRACKER switch on GAN Indicator Control Panel shall be set to 
OFF. 


129 
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Change 17 Replace paragraph S. 2.17.20 with the following: 

6.2.17.20 CAUTION: See Paragraph 5.1.2.11 before proceeding. Set 
the OPTICS MODE switch to ZERO. After 15 seconds return 
the switch to MAN. Enter VERB 33, ENTER into the DSKY. 

Change 18 In Paragraphs 6.2.18.6.1, 6.2.18.6.10, 6.2.18.6.11 and 6.2.18.6.13, 

change the nomenclature of switches on the GIN Indicator as follows: 

6.2.18.6.1 From: OPTICS ZERO switch 

To: OPTICS MODE switch 

6.2.18.6.10 From: OPTICS SPEED switch 

To: CONTROLLER SPEED switch 

6.2.18.6.11 From: OPTICS SPEED switch 

To: CONTROLLER SPEED switch 

6.2.18.6.13 From: OPTIC8 ZERO switch 

To: OPTIC8 MODE switch 

Change 19 Replace paragraphs 6.2.20.3.2, 6.2.20.3.22, and 6.2.20.3.29 and replace 

with the following: 

6.2.20.3.2 * 8et the OPTICS MODE selector on the Indicator Control panel . 

to MAN. 

6.2.20.3.22 Set the OPTICS CONTROLLER SPEED switch on the I ndi c a tor 
Control Panel to HI. 

6.2.20.3.29 8et the OPTICS MODE switch on the Indicator Control panel to 
ZERO for 30 seconds then return to MAN. 


144 
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On K-148, enter the following sequence. 

VERB 33 ENTR ~ ■ * 

In approximately 17 minutes, VERB 06 NOUN 98 shall flash. From the CRT 
DSKY display, record R2. 

On K-148, enter the following sequence: 

VERB 21 NOUN 01 ENTR 

02552 ENTR 

XXXXX ENTR (value of R2 from 6.2.16.10) 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

On CRT DSKY displays, verify R1 * +00900, R2 * +00000, and R3 « +00002. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00002 ENTR (Test Position Entry) 

On K-148, enter the following sequence: 

VERB 33 ENTR 

In approximately 17 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. 

On K-148, enter the following sequence: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 shall flash. From the 
CRT, record Rl and R2. 

On K-148, enter the following sequence: 

VERB 33 ENTR 

In approximately 67 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. Record CRT CDU gimbal angle indications 
and time. 

On K-148, enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 
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6.2.16.20 


6.2.16.21 


6.2.16.22 

6.2.16.23 


6.2.16.24 


6.2.16.25 


6.2.16.26 

6.2.16.27 


6.2.16.28 


6.2.16.29 


On CRT DSKY display, verify R1 -400900, R2 -400000, and R3 -400011. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

400900 ENTR (Test Time in Seconds) 

400000 ENTR (Test Index Number) 

400011 ENTR (Test Position Entry) 

On K-148, enter the following sequence: 

VERB 33 ENTR 

In approximately 17 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display* record R2, r-, .y a v.- f • ^ 

On K- k 148, enter the following sequence: 

, 5 VERB 21 , h , NOUN01 ENTR 

02554 ENTR 

KXXXX i ENTR (value of R2 from 6.2.16.22) 

. VERB 34 ENTR . a u.n 

VERB 06 NOUN 98 shall flash 

On the CRT DSKY display, verify Rl -400900, R2 -400000, and R3 -400004. 


If values for Rl, R2 and R3 are correct, proceed to next step. If values for 
Rl, R2 and R3 are incorrect,enter die following sequence into K-148: 


VERB 25 ENTR 

400900 ENTR (Test Time in Seconds) 

400000 ENTR (Test Index Number) 

400004 ENTR (Test Position Entry) 

On K-148, enter the following sequence: 

VERB 33 ENTR 


In approximately 17 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. 

On K-148, enter the following sequence: 

VERB 33 ENTR 


In approximately 90 seconds, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record Rl and R2. 

On K-148, enter the following sequence: 


VERB 33 


ENTR 
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6.2.2.5.8 Set the UP TLM switch on the MAIN DISPLAY Panel to BLOCK. Verify that 
the BLOCK UPLINK discrete Is ON. 

6.2.2.5.9 On K-148 insert VERB. Verify VERB Indication on the DSKY and CRT does 
not change. 

6.2.2.5.10 Set the UP TLM switch on the MAIN DISPLAY Panel to ACCEPT. Verify 
that the BLOCK UPLINK discrete is OFF. Remove the Block Uplink Override 
R-START. 

6.2.2.5.11 On K-148 Insert VERB 36. Press the ENTER pushbutton. 

6.2.2.6 Alarms and Interrupts Test 

6.2.2.6.1 Verify K-START tape F08C109-K10545-00 Alarms and Interrupts Test is on the 
K-START tape reader. 

6.2.2.6.2 Start the tape reader. 

6.2.2.6.3 * When the tape reader stops verify: 

\ . * 

... R1 -+08282 

R2 -+10545 > 

R3 - -00000 

6.2.2.6.4 Start the tape reader. 

6.2.2.6.5 When the tape reader stops verify: 

R1 - 00100 

6.2.2.7 Parity Fail Test 

6.2.2.7.1 Start the tape reader. 

6.2.2.7.2 When the tape reader stops verify: 

(a) On the DSKY, the RESTART lamp is lit. 

. (b) The PGNS Caution lamp is lit. 

6.2.2.7.3 On the DSKY, press the RSET pushbutton. Verify the RESTART and PGNS 
Caution lamps are not lit. 

6.2.2.7.4 Start the tape reader. 

6.2.2.7.5 When the tape reader stops verify: 

R1 - 00101 

6.2.2.7.6 Start the tape reader. 
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6.2.2.7.7 When the tape reader stops verify: 

R1 =00200 

6.2.2.8 Rupt Lock Test 

6.2. 2.8.1 Start the tape reader. 

6.2.2.8.2 When the tape reader stops verify: 

(a) On the DSKY, the RESTART and PROG Caution lamps are lit. 

(b) The PGNS Caution lamp is lit, 

6.2.2.8.3 On the DSKY, press the RSET pushbutton. Verify the RESTART, PROG and 
PGNS Caution lamps are not lit. 

6.2.2.8.4 Start the tape reader. 

6.2.2.8.5 . When the tape reader stops verify: 

R1 =00201 \ 

6.2.2.8.6 Start the tape reader. 

6.2.2.8.7 When the tape reader stops verify: 

Rl= 00300 

6.2.2.9 TC Trap Test 

6.2.2.9.1 Start the tape reader. 

6.2.2.9.2 When the tape reader stops verify: 

(a) On the DSKY, the RESTART and PROG Caution lamps are lit. 

(b) The PGNS Caution lamps is lit. 

6.2.2.9.3 On the DSKY, press the RSET pushbutton. Verify the RESTART, PROG and 
PGNS Caution lamps are not lit, 

6.2.2.9.4 Start the tape reader. 

6.2.2.9.5 When the tape reader stops verify: 

R1 * 00301 
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Start the tape reader. 

When the tape reader stops verify: 

(a) On the DSKY, the RESTART and PROG Caution lamps are Ut. 

(b) The PGNS Caution lamp is lit. 

On the DSKY, press the RSET pushbutton. Verify the RESTART, PROG 
and PGNS Caution lamps are not lit. 

Start the tape reader. 

When the tape reader stops verify: 

R1 * 00302 

Start the tape reader. 

When the tape reader stops verify: 

\ 

R1 *00400 
Nightwatchman Test 
Start the tape reader. 

When the tape reader stops verify: 

(a) On the DSKY, the RESTART and PROG Caution lamps are lit. 

(b) The PGNS Caution lamp is lit. 

On the DSKY, press the RSET pushbutton. Verify the RESTART, PROG 
and PGNS Caution lamps are not lit. 

Start the tape reader. 

When the tape reader stops verify: 

Rl-00401 

Bank Sum Check 

From a program listing for the Installed CMC ropes, obtain a list of bank 
CKSM bugger words. 
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6.2.1.3.3 Set the computer numerical display lights to the ntmimum acceptable brightness 
by rotating the Brightness Controls on the MDC and LEB Lighting Control Panels. 

6.2.1.3.4 The +28 VDC CMC OPERATE voltage (CG 1520) shall be +28.8+3 VDC. Verify 
CRT indication. On DSKY verify TEMP light is ON. On the GAN Indicator 
Control Panel verify PGNS light is ON. 

6.2.1.3.5 The voltage output of the +4 VDC CMC supply shall be +4.00+0.20 VDC, 

(CG1030). The value on the CRT shall be recorded. 

6.2.1.3.6 The voltage output of the +14 VDC CMC supply shall be +14.0+0.4 VDC, 

(CG1020). The value on the CRT shall be recorded. 

6.2.1.3.7 Using DSKY, enter VERB 36, ENTR, then press RESET. Verify that Rl, R2, 

R3, VERB, NOUN, and PROG are blank. 

6.2.1.3.8 IMU HTR Heater Power On 

6.2.1.3.8.1 Enter the IMU Standby Mode of operation by engaging the IMU HTR MN A and 
MN B breakers on the Right Hand Circuit Breaker Panel (breakers pushed in). 

NOTE: RESTART Lamp may Illuminate, if it dqes, press RSET on the 
DSKY before proceeding. 

6.2.1.3.8.2 Verify that the IMU +28 VDC STANDBY discrete lamp on Event Module is 
illuminated (CG 1513). On DSKY verify TEMP light is extinguished. On the 
GIN Indicator Control Panel verify PGNS light is extinguished. 

6.2.1.3.8.3 Record the value of the following signals displayed on the CRT. 

Steal, __ Rejoicement 

a. CG 1331 28V 3200 CPS 28.6+0.6 VRMS 

POWER SUPPLY FEEDBACK 

b. CG 1510 +28 VDC 28.8+3 VDC 

STANDBY POWER 

6.2.1.3.8.4 The PIPA TEMP on the CRT shall be monitored at 15 min., 1 hr. and 2 hrs. 
from execution of 6.2.1.4.1 to insure that the PIPA Temperature Control 
Loop circuitry is operating to maintain a temperature of 130.5+1.5°F (CG2300). 

6.2.1.3.8.5 At the termination of the 2-hour period, record the PIPA temperature (CG2300) 
on the CRT. On the event recorder verify that the IMU HEATER current dis¬ 
crete (CG2302) is ON and that the IMU BLOWER current discrete (CG2303) is 
OFF over the last two hour period (occasionally discretes may cycle). 
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6.2.2. 5.9 
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6.2.2.5.11 


6.2.2.6 

6.2.2.6.1 

6.2.2.6.2 

6.2.2.6.3 

6.2.2.6.4 

6.2.2.6.5 


6.2.2.7 

6.2.2.7.1 

6 . 2 . 2 . 7.2 


6.2.2.7.3 

6.2.2.7.4 

6.2.2.7.5 

6.2.2.7.6 
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Set the UP TLM switch on the MAIN DISPLAY Panel to BLOCK. Verify that 
the BLOCK UPLINK discrete is ON. 

On K-148 Insert VERB. Verify VERB indication on the DSKY and CRT does 
not change. 

Set the UP TLM switch on the MAIN DISPLAY Panel to ACCEPT. Verify 
that the BLOCK UPLINK discrete is OFF. Remove the Block Uplink Override 
R-START. 

On K-148 Insert VERB 36. Press the ENTER pushbutton. 

Alarms and Interrupts Test 

Verify K-START tape F08C109-K10545-XX Alarms and Interrupts Teat is or* the 
K-START tape reader. 

Start the tape reader. 

When the tape reader stops verify: 

R1 -+08282 
R2 -+10545 
R3 --000XX 

Start the tape reader. 

When the tape reader stops verify: 

R1 - 00100 

Parity Fail Test 

Start the tape reader. 4 

When the tape reader stops verify: 

(a) On the DSKY, the RESTART lamp is lit. 

(b) The PGNS Caution lamp is lit. 

On the DSKY, press the RSET pushbutton. Verify die RESTART and PGNS 
Caution lamps are not lit. 

Start the tape reader. 

When the tape reader stops verify: 

R1 « 00101 

Start the tape reader. 
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6.2.9.24 (Cont) a. VERB 06 NOUN 98 flashing 

b. R1 = OOOxx 

c. R2 = xxxxx 

Record R1 and R2 as the Shaft Optics CDU drive rate. 

Shaft rate = R1 • R2. The Shaft Optics CDU drive rate shall be 
15.10±3.78°/sec. 

6.2.9.25 Enter VERB 33 into K148. Press the ENTR pushbutton. In about 15 
seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 98 

b. R1 « OOOOx 

c. R2 = xxxxx 

Record R1 and R2 as the Trunnion Optics CDU drive rate. Trunnion 
rate = R1 • R2. The Trunnion Optics CDU drive rate shall be 
3.77±0.94°/sec. 

6.2.9.26 Terminate the Semi-Automatic Moding Check by entering VERB 34 
into K148. Observe PROG display on DSKY's is 00. Press the ENTER 
pushbutton. •• 

6.2.9.27 Computer Manual Mode Optics Drive 

NOTE: Perform the following procedure only if GNIC panel, 

I P/N 2021290-51 is installed in the spacecraft. 

6.2.9.27.1 Place the OPTICS ZERO switch on the Indicator Control Panel to 
ZERO and the OPTICS MODE switch to CMC. 

6.2.9.27.1.1 Wait 20 seconds and then place the OPTICS ZERO switch on the Indicator 
Control Panel to OFF. # 

6.2. 9.27.1.2 Perform the following on the DSKY: 

VERB 41 NOUN 91 ENTR 
+00000 ENTR 

+00000 ENTR 

6.2.9.27.2 Place the OPTICS MODE switch on the Indicator Control Panel to 

MANUAL. Perform the following step within 1 minute. 

6.2. 9.27.2.1 Perform the following on the DSKY: 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00002 ENTR 
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6.2. 9.27.2.2 Perform the following on the DSKY: 

VERB 16 NOUN 91 ENTR 

Record R1 and R2 when the values settle out. 

6.2.9.27.2.3 Set the OPTICS ZERO switch to ZERO. 

6.2.9.27.2.4 Perform the following on the DSKY after a 10-second delay: 

VERB 24 NOUN 01 ENTR 
00053 ENTR 

00360 ENTR 

00360 ENTR 

VERB 21 NOUN 10 ENTR 
..... 00012 ENTR 

00002 ENTR/ENTR 

00014 ENTR 

06000 ENTR 

6.2.9.27.2.5 Set the OPTICS ZERO switch on the Indicator Control Panel to OFF 

I 

6.2.9.27.2.6 Press the Key Release pushbutton. Record R1 and R2 when they are 
settled out. 

6.2.9.27.2.7 Perform the following calculations for Shaft and Trunnion. Subtract 
the values of R1 and R2 from Step 6.2.9.27.2.2 from the respective 
values of R1 and R2 of Step 6.2. 9.27.2.6. 

Verify Rl fi - Rl g « 10. 65 deg±l. 00 deg 
and R2 g -R2 2 « 2.66 deg±0.26 deg 

6.2. 9.27.3 Set the SPEED switch to "MED" and the DIRECT/RESOLVED switch 

to DIRECT. 

6.2.9.27.4 Set the OPTICS Hand Controller full right. Record R1 and release the 

Hand Controller. 

6.2.9.27.4.1 Set the OPTICS Hand Controller full left. Record R1 and release the 
Hand Controller. 

6.2.9.27.4.2 Perform the following calculations for Shaft. Subtract the value of R1 
from Step 6.2.9.27.2. 6 (Rl 2g ) from the value of R1 recorded in Step 

6.2.9.27.4 (Rl 40 ). 

Verify Rl^g - Rl 2g * +1.63 deg ±0.49 deg. 

Subtract the value of R1 from Step 6.2.9.27.2. 6 (R1 ) from the value 
of R1 recorded in Step 6.2.9.27.4.1 (Rl 41 ). 26 

Verify Rl 41 -Rl 26 * - 1 . 63 deg ±0.49 deg. 
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Set the OPTICS Hand Controller full up. Record R2 ami release the 
Hand Controller. 

Set the OPTICS Hand Controller full down. Record R2 and release 
the Hand Controller. 

Perform the following calculations for Trunnion. Subtract the value 
of R2 from Step 6.2.9.27.2. 6 (R226) from the value of R2 recorded in 
Step 6.2.9.27.4.3 (R2 43 ). 

Verify R2 43 -R2 2 6 * 0.40 deg ±0.12 deg. 

Subtract the value of R2 from Step 6.2. 9.27.2. 6 (R2 26 ) from the value 
of R2 recorded in Step 6.2.9.27.4.4 (R2 44 ). 

Verify R2^ - R2 2g - -0.40 deg ±0.12 deg. 

Perform the following on the DSKY: 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

0000Q ENTR 

Set ttie G/N Power-Optics Switch on the LEB lighting control panel to 
OFF. 

Zero Optics Test 

Set the G&N POWER-OPTICS switch on the LEB to OPTICS. Verify 
Power Supplies. 

NOTE: Proceed with this test if 6.2.3 Operate Power on test has been 
completed and system operation has not been interrupted. If 
system operation has been interrupted perform 6.2.5.2. Turn 
On Procedure before proceeding. 

INITIALIZATION 

Insure that the following switches on the GfrN Indicator Control Panel 
are set as follows: 

a. OPTICS TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 

c. OPTICS SPEED to HI 

d. OPTICS MODE to MAN 

OPTICS ZERO MODE TEST 

Monitor the Optics CDU*s by entering VERB 16 NOUN 91 into K148. 
Press the ENTER pushbutton. 
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CAUTION: See Paragraph 5.1.2.11 before proceeding. Set the OPTICS 
ZERO switch on the G&N Indicator Control Panel to ZERO. Wait 15 seconds. 
Verify the Optics fceroed properly by observing the following on R1 and R2 
of the CRT. 

a. R1 - +0.00* +0.02*. -0.03* (Shaft Angle) 

b. R2 * +0.000* +0.006% -0.007* (Trunnion Los Angle) 

Enter the following: 

VERB 01 NOUN 10, ENTER 
00033 ENTER 

Verify R1 - XXX6X 

Set the OPTICS ZERO switch to OFF and the OPTICS MODE switch to CMC. 
Enter the following: 

ENTER 

00033, ENTER 
Verify R1 « XXX5X 

Set the OPTICS MODE switch to MAN. Press the KEY-REL pushbutton. 

OPTICS TIME TO ZERO TEST 

Deleted. 

Deleted. 

Deleted. 

Deleted. 

Deleted. 

Deleted. 

Deleted. 


OPTICS BACKUP MODE TEST 
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6.2.10.12 Insert the Inflight Tool (V36601405) into the Trunnion Tool input and engage 
drive mechanism (button out). Verify that the trunnion turns by viewing 

the movement through the SC T eyepiece while turning the tool until the TPAC 
reads +5°. Remove the tool from the Trunnion tool input. 

6.2.10.13 Insert the Inflight Tool (V36601405) into the Shaft Tool input and engage the drive 
mechanism (button out). Verify that the Shaft turns by viewing the movement 
through the SCT eyepiece while turning the tool so that the shaft moves through 
an angle from 0* to +3* to 0* as indicated on the shaft TPAC. Disengage the 
shaft drive mechanism (button in) and remove the tool. 

6.2.10.14 Insert the Inflight Tool (V36601405) into the Trunnion Tool input. Verify that 
the Trunnion turns by viewing the movement through the SCT eyepiece while 
turning the tool so that the trunnion moves from +5* to -5* and back to zero as 
indicated on the Trunnion TPAC. Disengage the trunnion drive mechanism 
(button in) and remove the tool. 

6.2.11 OPTICS Coordinate Trnasformation Control Test. 

6.2.11.1 Set the G/ N POWER-OPTICS switch on the LEB to OPTICS. Verify Power 
Supplies. | 

NOTE: Proceed with this test if 6.2.3 Operate Power On Test has been 

completed and system operation has not been interrupted. If system 
operation has been interrupted, perform 6.2.5.2, Turn On Procedure, 
before proceeding. 

INITIALIZATION 

6.2.11.2 Verify and/or set the following switches on the G4N Indicator Control Panel 
to the position indicated. 

a. OPTICS TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 

c. OPTICS SPEED to HI 

d. OPTICS MODE to MAN 

6.2.11.3 Enter the following into the K-148. . 

VERB 16 NOUN 91 ENTR 

6.2.11.3.1 Deleted. 


6.2.11.3.1.1 Deleted. 
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6.2.11.4 CAUTION: See Paragraph 5.1.2.11 before proceeding. 

Set the OPTICS ZERO switch on the GW Panel to ZERO. Wait 15 
seconds. Return the OPTICS ZERO switch to OFF. 

6.2.11.5 Set up the analog recorders to monitor the following measurements: 
a. CG 3170 SCT Trunnion Tachometer Output. 

RESOLVED MODE PHASING AND IMAGE RATE TEST. 

6.2.11.6 Using the OPTICS CONTROL STICK, drtve the Optics until R1 » +225.00 
and R2 = +10.000 on the CRT and the DSKY's. 

6.2.11.7 Set the OPTICS COUPLING switch on the GW Panel to RSLV and the OPTICS 
Speed switch to MED. 

6.2.11.8 Position the movable optics target such that it is centered on the SCT reticle 
pattern. 

6.2.11.9 Record time. Quickly displace the OPTICS CONTROL STICK 45+10 degrees 
in the upper right hand quadrant while sighting on the optics target through 
The SCT eyepiece. The target shall appear to move in the upper right field 

of view of the SCT at 45+10 deg. When target leaves the SCT upper right field 
of view press MARK pushbutton. The PROG alarm light shall light. 

6.2.11.10 From the uplink file tape,the compressed data tap^ or the PCM tape,request 
a data reduction of the Shaft CDU register (address 36) and the TIME 2 and 
TIME 1 registers (addresses 24 and 25 respectively) and the PROG alarm 
discrete for the period during which the OPTICS CONTROL STICK was being 
displaced above. The Shaft CDU angle shall be 225.00+10.00 degrees at the 
time the PROG alarm occurred. The elapsed time from time of OPTICS 
CONTROL STICK displacement to the time the PROG alarm discrete is 
obtained shall be 19 to 32 seconds. 

6.2.11.11 Set the OPTICS COUPLING switch to DIRECT. Again using the OPTICS 
CONTROL STICK, drive the optics until R1 * +225.00 and R2 = +10.000. 

Set the OPTICS COUPLING switch to RSLV. 

6.2.11.12 While sighting on the optical target through the SCT eyepiece, displace the 
OPTICS CONTROL STICK fully to the right. Verify that the target image 
appears to move in a straight line horizontally to the right and release the 
OPTICS CONTROL STICK when the target image reaches the edge of the 
SCT field of view. 


_j 
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6.2.11.13 CAUTION: See Paragraph 5.2.2.11 before proceeding. 

Set the OPTICS COUPLING switch on the G&N Panel to DIRECT. 

Set the OPTICS ZERO switch to ZERO. 

6.2.12 OPTICS FUNCTIONAL TEST 

6.2.12.1 Deleted. 

6.2.12.2 Set/verify the G/N POWER-OPTICS switch on the LEB Lighting Control 

Panel to OPTICS. Verify the following: 

a. +28 VDC OPTX OPERATE BUS (CG 1530) is 28.8±3 VDC. Record the 
indication on the CRT. 

b. CG 1211 OPTX 28V 800 cps 1% 0 ph not flashing on CRT. 

c. CG 1212 OPTX 800 cps 5% -90 ph not flashing on CRT. 

6.2.12.3 Deleted : 

6.2.12.4 CAUTION: See Paragraph 5.1.2.11 before proceeding. 

Insure that the Optics control switches on the G&N Indicator Control Panel 
are set as follows: 

a. OPTICS ZERO to ZERO 

b. OPTICS MODE to MAN 

c. OPTICS SPEED to LO ' 

d. OPTICS COUPLING to DIRECT 

e. OPTICS TRUN to SLAVE to SXT 

6.2.12.5 Set OPTICS ZERO switch to OFF. 

6.2.12.6 Resolution checks 

6.2.12.6.1 SXT Resolution Check - MSO Only 

6.2.12.6.1.1 Sight through the SXT eyepiece. Using the OPTICS CONTROL STICK, 
adjust the SXT to obtain the best reflected field of view of the 5-inch 
autocollimator reticle engravings at the center of view. 

6.2.12.6.1.2 Note that the autocollimator reticle contains a series of lines of different 
thickness and width. Each set of lines is marked with a number (20, 15, 

10, 7, 5, 3) which indicates the angle subtended by one line and one space. 

View each set of lines to determine the lowest numbered set in which 
resolution between lines (ability to distinguish separate distinct lines within 
a set) can be made. Record the number associated with that set of lines. 

The SXT resolution shall be at least 10 arc seconds at the center of the field 

of view. —1 
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6.2.12.6.2 SCT Resolution Check 

6.2.12.6.2.1 Sight through the SCT EYEPIECE. Using the OPTICS CONTROL STICK 
adjust the SCT to obtain the best view of the SCT RESOLUTION CHART held 
in the Optics line of sight. 

6.2.12.6.2.2 Note the chart contains sets of lines. View each set of lines to determine 

the lowest numbered set in which the resolution between lines (ability to distin¬ 
guish separate lines within a set) can be made. The SCT shall have a 
resolution of at least 3 arc minutes at the center of the field of view. 

6.2.12.7 Slave Telescope Mode Checks 

6.2.12.7.1 Verify/perform OPTICS POWER ON TEST per paragraph 6.2.3.2. 

6.2.12.7.2 Set/Verify the following switches on G&N INDICATOR CONTROL PANEL: 

a. OPTICS TEL TRUN - SLAVE to SXT 

b. OPTICS COUPLING - DIRECT 

c. OPTICS SPEED - HI 

! 

6.2.12.7.3 Monitor OCDU's by entering VERB 16 NOUN 91 into K-148. Press ENTER. 

6 . 2 . 12.7.4 Set OPTICS MODE to MAN. 

6.2.12.7.5 Using the Optics Hand Controller drive the optics until: 

R1 - +000.00*001.00 (SHAFT) 

R2 « +10.000*01.000 (TRUNNION) 

6.2.12.7.6 Verify on the CRT and Optics Panel: 

SHAFT TPAC * R1 *0.11 DEG 
TRUN TPAC - R2 *0.22 DEG 

6.2.12.7.7 Set the OPTICS TEL TRUN on the G&N INDICATOR CONTROL PANEL to 0°. 

6.2.12.7.8 Verify: 

SHAFT TPAC = R1 *0.11 DEG 
TRUN TPAC ■ 0.0 # *0.22 DEG 

R2 approximately equal to value specified in step 6.2.12.7.5. 

6.2.12.7.9 Set the OPTICS TEL TRUN on the G&N INDICATOR CONTROL PANEL TO 
OFFSET 25% 
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6.2.12.7.10 Verify on CRT and Optics Panel: 

SHAFT TPAC * R1 ±0.11 DEG 
TRUN TPAC * 25° ±1.00 DEG 

R2 approximately equal to value specified in step 6.2.12.7.5. 

6.2.12.7.11 On the G&N INDICATOR CONTROL PANEL set the OPTICS TEL TRUN to 
SLAVE to SXT. 

6.2.12.7.12 Verify on CRT and Optics Panel: 

SHAFT TPAC * R1 ±0.11 DEG 
TRUN TPAC = R2 ±0.22 DEG 

6.2.12.7.13 CAUTION: See Paragraph 6.1.2.11 before proceeding. 

On the G8N INDICATOR CONTROL PANEL set the OPTICS ZERO to ZERO. 
Wait 15 sec. 

6.2.12.7.14 Verify on CRT and OPTICS PANEL. 

R1 « 000.00 +000.02, -000.03 
R2 * 00.000 +00.006, -00.007* 

SHAFT TPAC = R1 ±0.11 DEG 
TRUN TPAC ■ R2 +0.22 DEG 

6.2.12.7.15 If Optics testing will not be continued, set the Gm POWER-OPTICS switch 
on the LEB Lighting Control Panel to OFF. 

6.2.12.8 SXT Parallelism Tests 

6.2.12.8.1 Remove the plug from the base of the SXT eyepiece and install the Adapter 
Assembly and Portable Light Assembly. Turn on the light. 

NOTE: If needed to reduce external light, place a photographers hood 
over the optics head. 

6.2.12.8.2 SXT Auto Collimator Parallelism Test - MSO only. 

6.2.12.8.2.1 Using the OPTICS CONTROL STICK drive the SXT St LOS Trunnion to 
+15.00* ±2* as indicated in R2 of the DSKY. Maintain a Shaft CDU angle of 
000.00±0.10 degrees. 

6.2.12.8.2.2 Sight through the 5-inch autocollimator eyepiece and adjust the measurement 
knob to superimpose the SXT LLOS horizontal reticle image upon the auto¬ 
collimator horizontal filar. Record the autocollimator reading. 
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6.2.12.8.2.4 
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6.2.12.8.3.1 


6.2.12.8.3.2 


6.2.12.8.3.3 


6.2.12.8.3.4 
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6.2.12.9.2 


6.2.12.9.3 


6.2.12.9.4 


6.2.12.9.5 


6.2.12.9.6 
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Repeat 6.2.12.8.2.2 twice. Calculate and record the average of the three 
autocollimator readings. 

Set the OPTICS ZERO switch to ZERO. 

Again sight through the 5-inch autocollimator eyepiece and adjust the 
measurement knob to bring the SXT St LOS horizontal reticle and auto¬ 
collimator horizontal filar images to coincide. Record the autocollimator 
reading. 

Repeat 6.2.12.8.2.5 twice. Calculate and record the average of the three 
autocollimator readings. The average value obtained here shall not differ 
from that obtained in 6.2.12.2.3 by more than 10 arc seconds. 

Deleted. 

Deleted. 

Deleted. 

Deleted. j 

Deleted. 

SXT ( CMC Functional Check 

CAUTION: See Paragraph 5.1.2.11 before proceeding. 

Set the OPTICS MODE switch to MAN. Set the OPTICS ZERO switch 
to ZERO. After 15 seconds, return the switch to OFF. 

Sight through the SXT. Using the Control Stick align the SXT St LOS with 
Optical Target No. 1. 

When aligned, record the value of the Shaft and Trunnion CDU’s from the CRT. 

Sight through the SXT. Using the Control Stick align the SXT St LOS with 
Optical Target No. 2. 

When aligned, record the value of the Shaft and Trunnion CDU's from the CRT. 

CAUTION: See Paragraph 5.1.2.11 before proceeding. 

Set the OPTICS ZERO switch on the G&N Indicator Control Panel to ZERO. 
After 15 seconds set the OPTICS ZERO switch to OFF. Set the OPTICS MODE 
switch to CMC. 
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6.2.12.9.7 Enter VERB 41, NOUN 91, ENTER into the D8KY. Enter the value for 
Shaft from 6.2.12.9.3 into the DSKY and press ENTER. Enter the value 
for Trunnion from 6.2.12.9.3 into the DSKY and press ENTER. 

6.2.12.9.8 Sight through the SXT. The St LOS should be approximately centered on the 
Optical Target No. 1 Record the value of Shaft and Trunnion CDU's from the 
CRT. The difference between these values and the corresponding values 
recorded in 6.2.12.9.3 shall be less than 0.06 degrees for the Shaft and 
0.02 degrees for the Trunnion. Record the difference. 

6.2.12.9.9 Enter VERB 41, NOUN 91, ENTER into the DSKY. Enter the value for 
shaft from 6.2.12.9.5 into the DSKY and press the ENTER pushbutton. 

Enter the value for Trunnion from 6.2.12.9.5 into the DSKY and press 
the ENTER pushbutton. 

6.2.12.9.10 Sight through the SXT. The St LOS should be approximately centered on 
the Optical Target No. 2. Record the value of Shaft and Trunnion CDU's 
from the CRT. The difference between these values and the corresponding 
values recorded in 6.2.12.9.5 shall be less than 0.06 degrees for the Shaft 
and 0.02 degrees for the Trunnion. Record the difference. 

6.2.12.9.11 CAUTION: See Paragraph 5.1.2.11 before proceeding. Set the OPTICS 
ZERO switch to ZERO. Walt 15 seconds. 

6.2.12.9.12 If OPTICS testing will not oontinue, set the G&N Power Optics switch on 
the LEB Lighting Panel to OFF. 

6.2.13. Optics Slew Rate Test. 

6.2.13.1 Set/Verify the G/N POWER-OPTICS switch on the LEB Lighting Control 
Panel to the positions indicated: 

a. OPTICS TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 

c. OPTICS SPEED to HI 

d. OPTICS MODE to MAN. 

6.2.13.2 Monitor the OCDU's by entering VERB 16 NOUN 91 into K148. Press the 
ENTER pushbutton. Insure RECORD DSKY AND RECORD DOWNLINK on 
R-145 are ON. 

6.2.13.3 CAUTION: See Paragraph 5.1.2.11 before proceeding. Set the OPTICS 
ZERO switch on the G&N Indicator Control Panel to 2EBO. Wait 15 seconds. 
Set the OPTICS ZERO switch on the G&N Indicator Panel to OFF. Set the 
OPTICS MODE switch to MAN. 
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6.2.13.3(Cont) 


6.2.13.4 


6.2.13.5 


6.2.13.6 


6.2.13.7 


6.2.13.8 


NOTE: Read and understand step 6.2.13.4 before proceeding. 

Do not hold Control Stick at upper limit more than 10 seconds or 
exceed a trunnion angle of 85°. 

TRUNNION SLEW RATE - HI SPEED 

Record time. Push and hold the Optics Control Stick to its upper limit. 

After approximately 7 seconds release the control stick. Record the SXT 
Trunnion Servo Error In-Phase output (CG3118) signal on the CRT while 
slewing the ptics. The voltage shall be -0.25 to -2.00 VRMS. 

Perform the following calculations: 

From the Uplink file tape, the compressed data tape or the PCM tape 
request a data reduction of the trunnion CDU register (address 35) and the 
TIME 2 and TIME 1 registers (addresses 24 and 25 respectively) for the 
7 second period during which the rate test was being performed. 

Calculate the slew rate by dividing the AC DU angle by the elapsed time. 

The Trunnion slew rate shall be 10.0±2.0 deg/sec. 

SHAFT SLEW RATE - HI SPEED 

CAUTION: See Paragraph 5.1.2.11 before proceeding. 

Set the OPTICS ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS 
ZERO switch to OFF. 

NOTE: Read and understand step 6.2.13.7 before proceeding. Do not 
hold Control Stick at right limit for more than 10 seconds or 
exceed a shaft angle of 250*. 

Record time. Push and hold the Optics Control stick to its right limit. After 
approximately 7 seconds release the control stick. 

Record the SXT Shaft Servo Error In-Phase Output (CG 3117) signal on the 
CRT while slewing the optics. The voltage shall be -0.25 to -2.00 VRMS.. 

Perform the following calculations: 

From the uplink file tape, the compressed data tape or the PCM tape, 
request a data reduction of the Shaft CDU register (address 36) and the 
TIME 2 and TIME 1 registers (addresses 24 and 25 respectively) for the 7 
second period during which the rate test was being performed. 
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6.2.13.8 Calculate the rate by dividing the AC DU angle by the elapsed time. 

(Continued) 

The Shaft slew rate shall be 19.5±3.9 deg/sec. 

TRUNNION SLEW RATE - MED SPEED 

6.2.13.9 CAUTION: See Paragraph 5.1.2.11 before proceeding. Set the OPTICS 
ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO switch 
to OFF. Set the OPTICS SPEED switch to MED. 

NOTE: Read and understand 6.2.13.10 before proceeding. Do not hold 
control stick at upper limit for more than 20 seconds. 

6.2.13.10 Record time. Push and hold the Optics Control Stick to its upper limit. 

After approximately 12 seconds release the control stick. Record the 
SXT TRUN MTR Control Winding (CG 3155)andSXT Trun Tacn (CG 3150) 
signals while slewing the optics. CG 3155 shall be +0.25 to+ 2.00 VRMS. 

CG 3150 shall be +0.33±0.13 VRMS. 

6.2.13.11 Perform the following calculations: 

i 

From the uplink file tape* the compressed data tape*or the PCM tape, 
request a data reduction of the Trunnion CDU registers (address 35) 
and the TIME 2 and TIME 1 registers (addresses 24 and 25 respectively) 
for the 12 second period chiring which the rate test was being performed. 

Calculate the rate by dividing the AC DU angle by the elapsed time. 

The Trunnion slew rate shall be 1.0±0.2 deg/sec. 

SHAFT SLEW RATE - MED SPEED 

6.2.13.12 CAUTION: See Paragraph 5.1.2.11 before proceeding. Set the OPTICS 
ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO switch 
to OFF. 

NOTE: Read and understand 6.2.13.13 before proceeding. Do not hold 
control stick at right limit for more than 20 seconds. 

6.2.13.13 Record time. Push and hold the Optics Control Stick to its right limit. 

After approximately 12 seconds release the control stick. Record the SXT 
Shaft MTR Control Winding (CG 3145) and SXT Shaft Tach (CG 3140) signals 
while slewing the optics. CG 3145 shall be +0.50 to +4.00 VRMS. CG 3140 
shall be 0.33±0.13 VRMS. 
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6.2.13.14 


6.2.13.15 

6.2.13.16 

6.2.13.17 


6.2.13.18 

6.2.13.19 


Perform the following calculations: 

From the uplink file tap^the compressed data tap^or the PCM tape, 
request a data reduction of the CDU register (address 36) and the TIME 2 
and TIME 1 registers (addresses 24 and 25 respectively) for the 12 second 
period during which the rate test was being performed. 

Calculate the rate by dividing the AC DU angle by the elapsed time. 

The Shaft slew rate shall be 2.0±0.4 deg/sec. 

TRUNNION SLEW RATE - LO SPEED 

CAUTION: See Paragraph 5.1.2.11 before proceeding. Set the OPTICS 
ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO switch 
to OFF. Set the OPTICS SPEED switch to LO. 

NOTE: Read and understand 6.2.13.16 before proceeding. Do not hold 
control stick at upper limit for more than 30 seconds. 

Record time. Push and hold the Optics Control Stick to its upper limit. 
After approximately 12 seconds release the control stick. 

Perform the following calculations: 

From the uplink file tape,the compressed data tape*or the PCM tape, 
request a data reduction of the Trunnion CDU register (address 35) 
and the TIME 2 and TIME 1 registers (addresses 24 and 25 respec¬ 
tively) for the 12 second period during which the rate test was being 
performed. 

Calculate the rate by dividing the ACDU angle by the elapsed time. 

The Trunnion slew rate shall be 0.10±0.02 deg/sec. 

SHAFT SLEW RATE - LO SPEED 

CAUTION: See Paragraph 5.1.2.11 before proceeding. 

Set the OPTICS ZERO switch to ZERO. Wait 15 seconds. Set the 
OPTICS ZERO switch to OFF. 

NOTE: Read and understand 6.2.13.18 before proceeding. Do not 
hold control stick at right limit for more than 20 seconds. 

Record time. Push and hold the Optics Control Stick to its right limit. 
After approximately 12 seconds release the control stick. 
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6.2.13.20 


6.2.13.21 


6.2.13.22 


6.2.13.23 
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Perform the following calculations: 

From the uplink file tape,the compressed data tape* or the PCM tape, 
request data reduction of the CDU register (address 36) and the TIME 
2 and TIME 1 registers (addresses 24 and 25 respectively) for the 12 
second period during which the rate test was being performed. 

Calculate the rate by dividing the AC DU angle by the elapsed time. 

The Shaft slew rate shall be 0.20±0.04 deg/sec. 

OPTICS HAND CONTROLLER DRIFT RATE CHECK - LO SPEED 

CAUTION: See Paragraph 5.1.2.11 before proceeding. Set the OPTICS 
ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO switch 
to CrF. Record time. Wait 60 seconds. 

Perform the following calculations: 

From the uplink file tape^ the compressed data tap^ or the PCM tape, 
request a data reduction of the Trunnion and Shaft CDU registers 
(addresses 36 and 36 respectively) and the TIME 2 and TIME 1 registers 
(addresses 24 and 25 respectively) for the 60 second period during which 
the drift rate test was being performed. 

Calculate the drift rate by dividing the ACDU angles by the elapsed time. 

The Trunnion drift rate shall be less than . 0167 deg/sec. 

The shaft drift rate shall be less than . 0333 deg/sec. 

If OPTICS testing will not continue: set the G/N Power-Optics switch 
on the LEB Lighting Control Panel to OFF. 


_j 
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Stabilization Loop Step Response Test 

Proceed with this test if the Operate Power On Test of 6.2.3 has been performed 
and system operation has not been interrupted. If system operation has been 
interrupted, perform the Turn ON Procedure of 6.2.5.2 before proceeding. 

Insure that the Carry-on Command Stimuli Unit, Model No. C14-200, is 
installed and connected. 

Enter VERB 36 into K148. Press the ENTER pushbutton, then the ERROR 
RESET pushbutton. 

Inner Gimbal Response Test. 

Enter code 2032000000 in C-START Module 4A1-A5-C156. Press the XEQ/ 
SEAL pushbutton to call up CG 2117 IGA SERVO ERROR on 4A1-A3-CH1. 

Enter VERB 41 NOUN 20 into K148. Press ENTER pushbutton. 

Enter +00000 into K148 three times. Press ENTER after each entry. Wait 
30 seconds.• 

l 

Enter VERB 40 NOUN 20 into K148. Wait 10 seconds. 

Deleted. j 

Enter 0001 into R154. Verify and execute to apply +28 VDC ACE ENABLE 
to the PSAAM. 

Enter 1000 into R155. Verify and execute to enter a DC step into the 1G 
stabilization loop. 

CAUTION: If the transient caused by the step input does not die out within 
15 seconds, remove the IMU OPERATE power by setting the G/N POWER 
IMU switch on the LEB Lighting Control Panel to OFF. 

Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/sec. 

Enter 0000 into 4A2-A6-R155; the top part of switch should be extinguished. 
Insure that no other function switches on 4A2-A6-R155 are illuminated. 

Start analog recorder. Press the XE Q/SEAL pushbutton to remove the step 
input to the IG Stabilization Loop. The bottom part of switch shall be 
extinguished. 

After the transient has died out, stop the analog recorder. Record the loop 
response time by measuring the time interval between removing the step 
(initial disturbance) and the settling of the error signal to a value equal to 
+5% of the original step amplitude. In addition, record the total number of 
overshoots. 
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6.2.14.4.10.1 

6.2.14.4.10.2 

6.2.14.5 
6.2.14.5.1i 

6.2.14.5.2 

6.2.14.5.3 

6.2.14.5.4 

6.2.14.5.5 

6.2.14.5.6 

6.2.14.5.7 


6.2.14.5.8 

6.2.14.5.9 

6.2.14.5.10 

6.2.14.5.10.1 

6.2.14.5.10.2 


The inner gimbal stabilization loop response time shall be less than 
0.1 second. 

The maximum number of overshoots on the IGA Servo Error signals 
shall be three. 

Middle Gimbal Response Test 

Enter Code 2028000000 into C-START MODULE 4A1-A5-C156. Press 
the XEQ/SEAL pushbutton to call up CG 2147 MGA SERVO ERROR on 
4A1-A3-CH1. 

Enter VERB 41 NOUN 20 into K148. Press ENTER. 

Enter >00000 into K148 three times. Press ENTER after each entry. 

Wait 30 seconds. 

Enter VERB 40 NOUN 20 into K148. Wait 10 seconds. 

Deleted. 

| 

Enter 0100 into 4A2-A6-R155. The top part of switch shall be illuminated. 
Insure that no other function switches on 4A2-A6-R155 are illuminated. 

Press XEQ/SEAL pushbutton on 4A2-A6-R155 to enter a DC step into the 
MG Stabilization Loop. 

CAUTION: If the transient caused by the step input does not die within 
15 seconds, remove the IMU OPERATE power by setting the G/N POWER 
IMU switch on the LEB Lighting Control Panel to OFF. 

Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/sec. 

Enter 0000 into 4A2-A6-R155. The top part of the switch shall be 
extinguished. Insure that no other function switches on 4A2-A6-R155 are 
illuminated. Start analog recorder. Press XEQ/SEAL pushbutton to 
remove the step input to the MG stabilization loop. 

After the transients have died out, stop the analog recorder. Record the 
loop response time by measuring the time interval between removing the 
step (initial disturbance) and the settling of the error signal to a value 
equal to ±5% of the original step amplitude. In addition, record the total 
number of overshoots. 

The middle gimbal stabilization loop response time shall be less than 0.1 
second. 

The maximum number of overshoots on the MGA Servo Error signals shall 
be three. 
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6.2.14.6 


6.2.14.6.1 


6.2.14.6.2 


6.2.14.6.3 


6.2.14.6.4 


6.2.14.6.5 


6.2.14.6.6 


6.2.14.6.7 


6.2.14.6.8 


6.2.14.6.9 


6.2.14.6.10 


6.2.14.6.10.1 


Outer Gimbal Response Test 

Enter code 2026000000 in C-START Module 4A1-A5-C156. Press 
XEQ/SEAL Pushbutton to call up CG 2177 OGA SERVO ERROR on 
4A1-A3-CH1. 

Enter VERB 41 NOUN 20 into K148. Press ENTER. 

Enter +00000 into K148 three times. Press ENTER after each entry. 

Wait 30 seconds. 

Enter VERB 40 NOUN 20 into K148. Wait 10 seconds. 

Deleted. 

Enter 0010 into 4A2-A6-R155. The top half of the switch shall be illumi¬ 
nated. Insure that no other function switches on 4A2-A6-R155 are 
illuminated. 

Press XEQ/SEAL pushbutton on 4A2-A6-R155 to enter a DC step into the 
OG Stabilization Loops. 

NOTE: If the transient caused by the step input does not die out within 
16 seconds, remove the IMU OPERATE power by setting the G/N POWER 
IMU switch on the LEB Lighting Control Panel to OFF. 

Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/sec. 

Enter 0000 into 4A2-A6-R155. The top half of the switch shall be 
extinguished. Insure that no other function switches on 4A2-A6-155 
are illuminated. Start analog recorder. Press the XEQ/SEAL pushbutton 
to remove the step input to the OG Stabilization Loop. 

After the transients have died out, stop the analog recorder. Record the 
loop response time by measuring the time interval between removing 
the step (initial disturbance) and the settling of the error signal to a value equal 
to ±5% of the original step amplitude. In addition, record the total number 
of overshoots. 

The outer gimbal stabilization loop response time shall be less than 
0.1 second. 


6.2.14.6.10.2 The maximum number of overshoots on the OGA Servo Error Signals shall 
be five. 
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6.2.14.7 Enter VERB 40 NOUN 20 into K148. Press the ENTER pushbutton. 

6.2.14.7.1 Enter VERB 41 NOUN 20 into K148. Press the ENTER oushbutton. 

6.2.14.7.2 Enter +00000 into K148. Press the ENTER pushbutton. 

6.2.14.7.3 Enter +00000 into K148. Press the ENTER pushbutton. 

6.2.14.7.4 Enter +00000 into K148. Press the ENTER pushbutton. 

6.2.14.7.5 Enter 0000 into R154. Verify and execute to remove +28 VDC ACE ENABLE. 



Figure 1. Typical Step Input Response 


6.2.15 IRIG Scale Factor Test 

6.2.15.1 Perform Master Initialization 6.2.5.3 before proceeding. 

6.2.15.2 Verify that the IMU OPERATE power has been applied for a minimum of 
1 hour, and that at least 1 hour has elapsed since running of the Gimbal 
Friction Test, 6.2.7. 

6.2.15.3 Set up the Analog Recorders to monitor the following signals: 

a. CG 2117 IG SERVO ERROR 

b. CG 2147 MG SERVO ERROR 

c. CG 2177 OG SERVO ERROR 

d. CG 2120 IGTM CURRENT 

e. CG 2150 MG TM CURRENT 

f. CG 2180 OGTM CURRENT 

6.2.15.3.1 Start the analog recorder chart drive using a chart speed of 1 mm/sec. The 
recorder shall run for the duration of 6.2.15. 

6.2.15.4 Enter VERB 92 into K148. Press the ENTER pushbutton. 

6.2.15.5 Enter 00005 into K148. Press the ENTER pushbutton. Program 07 shall 

be displayed. —I 
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6.2.15.8 
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VERB 06 NOUN 41 shall flash on CRT and the following displayed in 

R1 and R2: 

R1 * axxxxx (some Nav. Base azimuth) 

R2 - ±xxxxx (some test site latitude; see table below). 

If the values displayed in R1 and R2 are correct, proceed with test, if 

not perform the following sequence: 

a. To correct Tl, on the K-148 enter VERB 21, press ENTER push¬ 
button, ixxx.xx, press ENTER (ixxx.xx is correct nav. base 
azimuth). 

b. To correct R2, on the K-148 enter VERB 22, press ENTER push¬ 
button, ±xx.xxx, press ENTER (obtain correct site latitude from 
table below). 

Verify that the values in R1 and R2 are correct. 


SITE 

LATITUDE 

NAA 

+33.921 

MSC 

+29.556 

KSC MSO 

+28.523 

KSC VAB 

+28.585 

KSC PAD 39 

+28.607 


On K a -148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 97 shall flash) 

+00001 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during next step or PROG 
ALARM is on, enter VERB 36 ENTR and repeat steps 6.2.15.4 
through 6.2.15.8. 

In approximately 160 seconds VERB 06 NOUN 98 shall flash. Read and 
record from CRT D5KY Row 1 (+X IRIG Scale Factor error in part per 
million. Position +00001). 

On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 97 shall flash) 

+00002 ENTR 
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6.2.15.11 


6.2.15.12 


6.2.15.13 


6.2.15.14 


6.2.15.15 


6.2.15.16 


6.2.15.17 


NOTE: If PROG lamp changes from 07 to 00 during next step or PROG 
ALARM lamp is on, enter VERB 36 ENTR and repeat steps of 
6.2.15.4 through 6.2.15.7 and 6.2.15.10. 

In approximately 160 seconds VERB 06 lf)UN 98 shall flash. Read and 
record from CRT DSKY Row 1 (+Y IRIG Scale Factor Error in parts per 
million Position +00002). 

On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 97 shall flash) 

+00003 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during the next step, or 
PROG ALARM lamp is ON, enter VERB 36 ENTR and repeat 
steps 6.2.15.4 through 6.2.15.7 and 6.2.15.12. 

In approximately 160 seconds VERB 06 NOUN 98 shall flash. Read and 
record from CRT DSKY Row 1 (-Z IRIG Scale Factor error in parts per 
million. Position+00003). 

j 

On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 97 shall flash) 

-00001 ENTR 

NOTE: If PROG lamp changes from 06 to 00 during the next step, or 
PROG ALARM lamp is on, enter VERB 38 ENTR and repeat 
steps 6.2.15.4 through 6.2.15.7 and 6.2.15.14. 

In approximately 160 seconds, VERB 06 NOUN 98 shall flash. Read and 
record from CRT DSKY Row (-X IRIG Scale Factor error in parts per 
million. Position-00001). 

On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 97 shall flash)' 

-00002 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during the next step, or 
PROG ALARM lamp is ON, enter VERB 36 ENTR and repeat 
steps 6.2.15.4 through 6.2.15.7 and 6.2.15.16. 

In approximately 160 seconds, VERB 06 NOUN 98 shall flash. Read and 
record from CRT DSKY Row 1 (-Y IRIG Scale Factor error in parts per 
million. Position -00002). 
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6.2.15.18 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 97 shall flash) 

-00003 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during the next step or 
PROG ALARM is ON, enter VERB 36 ENTR and repeat steps 
6.2.15.4 through 6.2.15.7 and 6.2.15.18. 

6.2.15.19 In approximately 160 seconds, VERB 06 NOUN 98 shall flash. Read and 
record from CRT DSKY Row 1 (+Z IRIG Scale Factor error in parts per 
million. Position -00003). 

6.2.15.20 Repeat steps 6.2.15.8 through 6.2.15.19 twice to obtain second and 
third set of data. 

6.2.15.21 Terminate this test by entering in K-148: VERB 34 ENTER 

6.2.15.22 The average of the three readings of Scale Factor Error for the 6 positions 
shall be 0±1750 PPM. 

! 

6.2.15.23 After completion of all test numbers, stop the analog recorders. 

6.2.15.24 Enter VERB 40 NOUN 20, ENTER into K148. 

6.2.15.25 Enter the following into K148: 

a. VERB 41 NOUN 24 ENTR 

b. +00000, ENTER 
C. +00000, ENTER 
d. +00000, ENTER 
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6.2.16 IMU Performance Test 

6.2.16.1 Proceed with this test if the Operate Power On Test of 6.2.3 or the Turn 
On Procedure of 6.2.5.2 has been completed and system operation has not 
been interrupted. If the system operation has been interrupted, perform 
Turn On Procedure of 6.2.5.2 before proceeding with this test. 

6.2.16.2 Verify that the IMU Operate Power has been applied for at least one hour. 

6.2.16.3 On K-148, enter the following: 

VERB 92 ENTR 

6.2.16.4 Enter 00001 into K-148. Press the ENTER pushbutton. 

6.2.16.5 On the CRT DSKY display VERB 06 NOUN 41 shall flash. Verify R1 (Nav 
Base Azimuth) and R2 (Site Latitude) are correct. 

6.2.16.6 If values for R1 and R2 are correct, proceed to next step. If values for 

R1 and R2 are incorrect, enter the following sequence into K-148. 

VERB 24 ENTR 

±XXX. XX ENTR (Correct navigation base azimuth ±0.50 deg) 

±XX. XXX ENTR (Correct site latitude from table below) 

Verify values in R1 and R2 are correct. 


Location Latitude 

NAA 
MSC 

KSC-MSO 
KSC-VAB 
KSC-PAD 

6.2.16.7 On K-148, enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.8 On CRT DSKY display, verify R1 * +00900 (Time), R2 *+00000 (Test Index 
No.) and R3 ■ +00012 (Test Position). If values for Rl, R2 and R3 are 
correct, proceed to next step. If values for Rl, R2 and R3 are incorrect, 

enter the following sequence into K-148: _• 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00012 ENTR (Test Position Entry) 80 

U- ._. . 


+33.921 
+29.556 
+28.523 
+28.585 
+28. 607 


t 








APOLLO GAN Specification 
ND1002348 M 


6.2.16.9 


6.2.16.10 


6.2.16.11 


6.2.16.12 


6.2.16.13 


6.2.16.14 


6.2.16.15 


6.2.16.16 


6.2.16.17 


6.2.16.18 


6.2.16.19 


On K-148, enter the following sequence. 

VERB 33 ENTR ’ [ 

In approximately 17 minutes, VERB 06 NOUN 98 shall flash. From the CRT 
DSKY display, record R2. 

On K-148, enter the following sequence: 

VERB 21 NOUN 01 ENTR 

02552 ENTR 

XXXXX ENTR (value of R2 from 6.2.16.10) 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 


On CRT DSKY displays, verify R1 * +00900, R2 » +00000, and R3 * +00002. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 


VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00002 ENTR (Test Position Entry) 

On K-148, enter the following sequence: 


VERB 33 ENTR 


In approximately 17 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. 


On K-148, enter the following sequence: 


VERB 33 ENTR 


In approximately 90 seconds VERB 06 NOUN 98 shall flash. From the 
CRT, record Rl and R2. 

On K-148, enter the following sequence: 

VERB 33 ENTR 


In approximately 67 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. Record CRT CDU gimbal angle indications 
and time. 


On K-148, enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 
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6.2.16.20 On CRT DSKY display, verify R1 -+00900, R2 -+00000, and R3 -+00011. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are Incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00011 ENTR (Test Position Entry) 

6.2.16.21 On K-148, enter foe following sequence: 

VERB 33 ENTR 

6.2.16.22 In approximately 17 minutes VERB 06 NOUN 98 shall flash. From the 

CRT DSKY display, record R2» rv ... ;< .. n 

6.2.16.23 bnK**148, enter the following sequence: 

\ » t VERB 21 , NOUN01 ENTR , 

02554 ENTR * 

XXXXX ENTR (value of R2 from 6.2.16.22) 

VERB 34 ENTR t 

VERB 06 NOUN 98 shall flash 

6.2.16.24 On the CRT DSKY display, verify Rl -+00900, R2 -+00000, and R3 -+00004. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values for 
Rl, R2 and R3 are incorrect,enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00004 ENTR (Test Position Entry) 

6.2.16.25 On K-148, enter the following sequence: 

VERB 33 ENTR 

6.2.16.26 In approximately 17 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. 

6.2.16.27 On K-148, enter the following sequence: 

VERB 33 ENTR 

6.2.16.28 In approximately 90 seconds, VERB 06 NOUN 98 shall flash. From ths 
CRT DSKY display, record Rl and R2. 


6.2.16.29 On K-148, enter the following sequence: 
VERB 33 ENTR 
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6.2.16.30 


6.2.16.31 


6.2.16.32 


6.2.16.33 


In approximately 67 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. 


On K-148, enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 98 shall flash 

From the CRT DSKY display, verify R1 * +00900, R2 *+00000 and R3 *+00005, 


If values for Rl, R2 and R3 are correct, proceed to next step. If values for 
Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 


VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00005 ENTR (Test Position Entry) 


Record Time. On K-148 enter the following sequence: 


VERB 33 ENTR 


6.2.16.34 The PROG alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 
The PROG alarm shall extinguish. 

6.2.16.35 In approximately 90 seconds, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, Record Rl and R2. 

6.2.16.36 On K-148, enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 


6.2.16.37 


6.2.16.38 


On the CRT DSKY display, verify Rl *+00900, R2 *+00000, and R3 *+00006. 


If values for Rl, R2 and R3 are correct, proceed to next step. If values for 
Rl, R2, and R3 are incorrect, enter the following sequence on K-148; 


VERB 25 ENTR 

400900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00006 ENTR (Test Position Entry) 


Record Time, On K-148 enter the following sequence: 


VERB 33 ENTR 
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6.2.16.39 The PROG alarm and GIMBAL LOCK lamps shall light. Press Error 
Reset. Hie PROG alarm lamp shall extinguish. 

6.2.16.40 In approximately 90 seconds, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R1 and R2. 

6.2.16.41 On K-148, enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.42 On the CRT DSKY display, verify R1 - +00900, R2 * +00000 and R3 ■ +00007. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00007 ENTR (Test Position Entry) 

i 

6.2.16.43 On K-148, enter the following sequence: 

VERB 33 ENTR 

6.2.16.44 In approximately 17 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. 

6.2.16.45 On K-148, enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.46 On the CRT DSKY display, verify Rl « +00900, R2 « +00000 and R3 - +00008. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00008 ENTR (Test Position Entry) 

6.2.16.47 On K-148, enter the following sequence: 

VERB 33 ENTR 



6.2.16.48 


In approximately 17 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. 
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6.2.16.49 On K-148, enter the following: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.50 On the CRT DSKY display, verify R1 *+00900, R2 *+00000 and R3 *+00009. 

If values for Rl, R2 and R3 are cornet, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00009 ENTR (Test Position Entry) 

6.2.16.51 On K-148, enter the following sequence: 

VERB 33 ENTR 

6.2.16.52 In approximately 17 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display,, record R2. 

6.2.16.53 On K-148, enter the following sequence: 

VERB 34 ENTR " 

VERB 06 NOUN 98 shall flash 

6.2.16.54 On the CRT DSKY display, verify Rl *+00900, R2 *+00000, and R3 *+00010. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00010 ENTR (Test Position Entry) 

6.2.16.55 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.56 In approximately 17 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. 

6.2.16.57 On K-148, enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

sr, 
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6.2.16.58 On CRT DSKY display, verify HI - +00900, R2 « +00000, and R3 « +00003. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00003 ENTR (Test Position Entry) 

6.2.16.59 On K-148, enter the following sequence: 

VERB 33 ENTR 

6.2.16.60 In approximately 17 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. 

6.2.16.61 On K-148 enter the following sequence: 

VERB 33 ENTR 

i 

6.2.16.62 In approximately 90 seconds, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record Rl and R2. Row 1 Is whole part, Row 2 is 
fractional part. Units are cm/sec 2 . 

6.2.16.63 On K-148, enter die following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash. 

6.2.16.64 On CRT DSKY displays, verify Rl - +00900, R2 » +00000, and R3 * +00001. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are Incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00001 ENTR (Test Position Entry) 

6.2.16.65 On K-148, enter the following sequence: 

VERB 33 ENTR 



6.2.16.66 


In approximately 17 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. 


J 
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6.2.16.67 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.68 In approximately 90 seconds, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R1 and R2. 

6.2.16.69 On K-148, enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.70 On CRT DSKY display, verify R1 * +00900, R2 ■ +00000 and R3 * +00013. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl. R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time In Seconds) 

+00000 ENTR (Test Index Number) 

+00013 ENTR (Test Position Entry) 

6.2.16.71 On K-148, enter the following sequence: 

VERB 33 ENTR 

6.2.16.72 In approximately 17 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. 

6.2.16.73 Terminate this test fay entering the following into K-148: 

VERB 36 ENTR 

6.2.16.74 On K-148 enter the following sequence: 


VERB 41 

NOUN 20 

ENTR 

+00000 


ENTR 

+00000 


ENTR 

+00000 


ENTR 
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6.2.16.75 


Calculations 


Position No. as 
Displayed in R3 

+00001 

+00002 

+00003 

+00004 

+00005 
+00006 | 
+00007 

* 

+00008 

+00009 

+00010 

+00011 

+00012 

+00013 
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Quantity Being Measured 


+NBDY + ADOAY 
+X PIPA G 

+NBDZ - ADOAZ 
-X PIPA G 
-NBDX + ADIAX 

-NBDX - ADOAX 
+Z PIPA G 

+NBDY + ADSRAY 
-Z PIPA G 
+NBDZ + ADIAZ 

+Y PIPA G 

-Y PIPA G 

-NBDX + . 707 (ADSRAX - ADOAX) 

707 (NBDZ + NBDY) 

+.5 (ADIAZ - ADIAY) 

+.5 (ADSRAY + ADSRAZ) 

-NBDZ + . 707 (ADSRAZ - ADOAZ) 

. 707 (NBDY - NBDX) 

+.5 (ADIAY - ADIAX) 

+. 5 (ADSRAX) + . 5 (ADOAY) 

+NBDX - ADOAX 

+NBDY - ADOAY 


+NBDZ + ADOAZ 
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6.2.16.75.1 Measured Values 

Line Position No, Parameter Recorded Value 


1. 

+00001 

+NBDY + ADOAY 

R2 

2 

+00001 

+X PIPA Q 

R1 * R2 

3 

+00002 

+NBDZ - ADOAZ 

R2 

4 

+00002 

-X PIPA G 

R1 • R2 

5 

+00002 

-NBDX + ADIAX 

R2 

6 

+00003 

-NBDX - A DO AX 

R2 

7 

+00003 

+Z PIPA G 

R1 . R2 

8 

+00004 

+NBDY + ADSRAY 

R2 

9 

+00004 

-Z PIPA G 

R1 • R2 

10 

+00004 

+NBDZ + ADIAZ 

R2 

11 

+00005 

+Y PIPA G 

R1 • R2 

12 

+00006 

-Y PIPA G 

R1 • R2 

13 

+00007 

-NBDX + . 707 (ADSRAX - ADO AX) 

R2 

14 

+00008 

.707 (-NBDZ - NBDY) + .5 (ADIAZ - 
ADIAY) + . 5 (ADSRAY + ADSRAZ) 

R2 

15 

+00009 

-NBDZ + . 707 (ADSRAZ - ADOAZ) 

R2 

16 

+00010 

.707 (NBDY - NBDX) + .5 (ADIAY - 
ADIAX) + .5 (ADSRAX) + .5 (ADOAY) 

R2 

17 

+00011 

+NBDX - ADOAX 

R2 

18 

+00012 

+NBDY -> ADOAY 

R2 

19 

+00013 

+NBDZ + ADOAZ 

R2 


6.2.16.75.2 Y PIPA Data Correction Calculation 

6.2.16.75.2.1 From the uplink file tape, the compressed data tape, or the PCM tape, 

request a data reduction of the X and Z accelerometer AV counts (addresses 
37 and 41, respectively) and the TIME 2 and TIME 1 registers (addresses 24 
and 25, respectively) for the period during which the Y PIPA test was being 
performed in positions 5 and 6 of the IMU Performance test. 


L 
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6.2.16.75.2.2 Perform the following calculations for position 5. 

5 Cos 
where: 

G_ * Measured acceleration term (line 11) 

5 

G'g *■ Corrected acceleration term 

« 2 ys 

Cos Oy ■ 1 - -5 - for small angles 

5 l " 

#y. ■ ./e2 + #2 

5 y x5 z5 

and: 

°z 5 “ (AV x 5 ’ Av x Bias ) C®. F.^)/(AT)(local g) 
®x5 " (AV z5 " AV z Bla8) (S.F. z )/(AT)aocal g) 


AV^ Bias - (X PIPA Bias)(AT)/S.F. x 
AV z Bias - (Z PIPA Bias)(AT)/S.F. s 
6.2.16.75.2.3 Perform the following calculations for position 6 . 

o. .-A_ 

6 Cos 0y. 

o 

where: 

G_ ■ Measured acceleration term (line 12) 
o 

G' * Corrected acceleration term 

o 2 y 6 

Cos Oy^ * 1 - . *or small angles 
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6.2.16.75.3 Obtain data from last historical IRIG and PIPA test and complete Table Xj-1. 

TABLE X t-1 


PAREMETER 

UNITS 

RECORDED VALUE 

NBDX 

mem 


NBDY 

mem , 


NBDZ , 

mem 


ADSRAX 

mem/g 


ADSRAY 

mem/g 


ADSRAZ 

mem/g 


ADIAX 

mem/g 


ADIAY 

mem/g 


ADIAZ 

mem/g 


X PIPA S. F. Error 

PPM 


Y PIPA S. F. Error 

PPM 


Z PIPA S. F. Error 

PPM 


X PIPA Bias 

cm/sec^ 


Y PIPA Bias 

cm/sec z 


Z PIPA Bias 

cm/sec z 
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6.2.16.75.4 Obtain data from the second last historical IRIG and PIPA test and 
complete Table g 


TABLE X i 2 


PARAMETER 

UNITS 

RECORDED VALUE 

NBDX 

meru 


NBDY 

meru 


NBDZ 

meru 


ADS RAX 

meru/g 


ADS RAY i 

meru/g 


ADSRAZ 

meru/g 


ADIAX 

meru/g 


ADIAY 

meru/g 


ADIAZ 

meru/g 


X PIPA S. F. Error 

PPM 


Y PIPA S. F. Error 

PPM 


Z PIPA S. F. Error 

PPM 


X PIPA Bias 

cm/sec 2 


Y PIPA Bias 

cm/sec 2 



Z PIPA Bias 


cm/seo 2 
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6.2.16.75.5 Obtain data from the third last historical HUG and PIPA test and complete 
Table X,_ 3 . 


TABLE X 13 . 


PARAMETER 

UNITS 

RECORDED VALUE 

NBDX 

meru 


NBDY 

meru 


NBDZ 

meru 


ADS RAX 

meru/g 


ADSRAY 

meru/g 


ADSRAZ 

meru/g 


ADI AX 

meru/g 


ADIAY 

meru/g 


ADIAZ 

meru/g 


X PIPA S.F. Error 

PPM 


Y PIPA S. F. Error 

PPM 


Z PIPA S.F.Error 

PPM , 


X PIPA Bias 

cm/sec 2 


Y PIPA Bias 

cm/sec 2 


Z PIPA Bias 

cm/sec 2 










TABLE X, 


1 


PARAMETER 

UNITS 

NBDX 

mem 

NBDY 

mem 

NBDZ 

mem 

ADS RAX 

mem/g 

ADS RAY 

mem/g 

ADSRAZ 

mem/g 

ADIAX 

mem/g 

ADIAY 

mem/g 

ADIAZ 

mem/g 

X PIPA S. F. Error 

PPM 

Y PIPA S. F. Error 

PPM 

Z PIPA S. F. Error 

PPM 

X PIPA Bias 

cm/sec^ 

Y PIPA Bias 

cm/sec 2 

Z PIPA Bias 

cm/sec 2 



CALCULATED VALUE 
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PARAMETER 

UNITS D 1 MAX 

D 2 MAX 

D 3 MAX 

NBDX 

meru 

6 

9 

11 

NBDY 

meru 

6 

9 

11 

NBDZ 

meru 

6 

9 

11 

ADSRAX 

meru/g 

14 

21 

25 

ADSRAY 

meru/g 

14 

,21 

25 

ADSRAZ 

meru/g 

14 

21 

25 

ADIAX 

meru/g 

17 

33 

40 

ADIAY 

meru/g 

17 

33 

40 

ADIAZ 

meru/g 

17 

33 

40 

X PIPA S. F. Error 

PPM 

400 

500 

600 

Y PIPA S. F. Errol 

PPM 

400 

500 

600 

Z PIPA S. F. Error 

PPM 

400 

500 

600 

X PIP A Bias 

cm/sec 2 

0.5 

0.7 

0.9 

Y PIPA Bias 

cm/sec 2 

0.5 

0.7 

0.9 

Z PIPA Bias 

cm/sec 2 

0.5 

0.7 

0.9 


6.2.16.75.6 Failure to meet the above criteria shall result ixiretest according to 5.4.2. 
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6.2.17 SXT-NB-Fine Alignment Test 

6.2.17.1 Deleted 

6.2.17.2 The G&N shall have had OPERATE power applied for a minimum of 1 hour. 

6.2.17.3 Set the G/N POWER-OPTICS switch to OPTICS. Verify that +28 VDC 

OPTICS OPERATE BUS (CG 1530) is +28.0*3.0 VDC. Verify that the 
OPTX 28V 800 cps 1% 0*ph (CG 1211) and OPTX 28V 800 cps 5% -90* ph 
(Co 1212) are net flashing on the CRT. 

6.2.17.4 Deleted. 

6.2.17.5 CAUTION: See Paragraph 5.1.2.11 before proceeding. 

On the G&N Indicator Control Panel set the following switches to the 
position indicated. 

tu OPTICS TEL TRUN to SLAVE to^XT 
b< OPTICS COUPLING to DIRECT 
e.= OPTICS SPEED to LO 

d. OPTICS MODE to MAN 

e. OPTICS ZERO to ZERO 

6.2.17.6 Deleted. 

6.2.17.7 Deleted 1 

6.2.17.8 Initiate the test by entering the following sequence into the LEB DSKY. 

a. VERB 92, ENTER 

b. 00003, ENTER 

6.2.17.9 Observe VERB 06 NOUN 41 flashing on the DSKY. The following data 
is display in R1 and R2 on the DSKY. 

a. R1 - +13500 

b. R2 * +xx.xxx (Site Latitude from table below) 


SITE 

NAA 

MSC 

KSC MSO 
KSC VAB 
KSC PAD 39 


LATITUDE 

+33.921 

+29.556 

+28.523 

+28.585 

+28.607 
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6.2.17.10 If the data displayed is correct enter VERB 33 ENTER into the DSKY. If 

the value displayed is other than +13500 in R1 and the correct Site Latitude 
in R2, correct the data by entering the following sequence into the DSKY. 

a. VERB 21, ENTER 

b. +13500, ENTER 

c. VERB 22, ENTER 

d. +xx. xxx, ENTER (+xx. xxx * Site Latitude from table above) 

e. VERB 33, ENTER 

6.2 7.11 Observe VERB 25 NOUN 97 flashing on the DSKY. Enter the following 

sequence into the DSKY. 

a. +00001, ENTER (Position Number) 

b. +00000, ENTER 
C. +00001, ENTER 

6.2.17.12 Observe VERB 06 NOUN 41 flashing on the DSKY. The following data 

shall be displayed in Rl, R2 and R3. 

a. Rl ■ +xxx. xx (Yjjg Azimuth) ' 

b. R2 * ±xx. xxx (Y nb Elevation) 

c. R3 - 00001 

^ * 6.2.17.13 If the data displayed is correct enter VERB 33 ENTER into the DSKY. If 

i Rl and R2 do not contain the correct Y NB azimuth and elevation, correct 

1 the data by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +xxx. xxsfc002.00 degrees, ENTER (Yj^g Azimuth) 

c. +xx. xxxst02.000 degrees, ENTER (Y NB Elevation) 

d. VERB 33, ENTER 

6.2.17.14 Observe VERB 06 NOUN 41 flashing on the DSKY. The following data shall 
be displayed in Rl, R2 and R3. 

a. Rl “ +xxx. xx (Z NB Azimuth) 

b. R2 * ±xx. xxx (Z NB Elevation) 

c. R3- 00002 

6.2.17.15 If the data displayed is correct enter VERB 33 ENTER into the DSKY. If 
Rl and R2 do not contain the correct Z^ B azimuth and elevation, correct 
the data by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +xxx. xx+002,00 degrees, ENTER (Zj_ Azimuth) 

[_ c. +xx. xxx+02.000 degrees, ENTER (Z “ Elevation) 

d. VERB 33, ENTER 
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6.2.17.16 Observe VERB 06 NOUN 41 flashing on the DSKY. The following data shall 
be displayed in Rl, R2 and R3. 

a. Rl ■ +xxx. xx (Target 1 Azimuth) 

b. R2 * +xx.xxx (Target 1 Elevation) 

c. R3 - 00001 

6.2.17.17 If the data displayed is correct enter VERB 33 ENTER into the DSKY. If 
Rl and R2 do not contain the oorrect azimuth and elevation for Target 1, 
correct the data by entering the following sequence into the DSKY. 

a* VERB 24, ENTER 

b. +xxx. xxfcOOO. 10 degrees, ENTER (Target 1 Azimuth) 

c. 4xx.xxxdfe00.010 degrees, ENTER (Target 1 Elevation) 

d. VERB 33, ENTER J 

6.2.17.18 Observe VERB 06 NOUN 41 flashing on the DSKY. The following data shall 
be displayed in Rl, R2 and R3. 

a. Rl ■ +xxx. xx (Target 2 Azimuth) 

b. R2 * dbxx. xxx (Target 2 Elevation) 

c. R3 - 00002 

6.2.17.19 If the data displayed is correct proceed to 6.2.17.22. If Rl and R2 do not 
contain the correct azimuth and elevation for Target 2, correct the data 
by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +xxx.xx±000.10 degrees, ENTER (Target 2 Azimuth) 

c. 4xx.xxx400.010 degrees, ENTER (Target 2 Elevation) 

6.2.17.20 CAUTION: See Paragraph 5.1.2.11 before proceeding. Set the OPTICS 
ZERO switch to OFF. Enter VERB 33, ENTER into the DSKY. 

6.2.17.21 When the DSKY displays VERB 51 NOUN 70 flashing and Rl - 00001, on the 
DSKY set the OPTICS MODE switch on the G&N Indicator Control Panel to 
CMC. The CMC will align the SXT to the Target 1 position. When the 
alignment is complete as observed by no further movement of the Telescope 
Panel Angle Counters (TPAC), set the OPTICS MODE switch to MANUAL 

6.2.17.22 Using the Optics Hand Controller, align the SXT StLOS with Target 1 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with MARK press the MARK REJECT 
pushbutton and repeat this step. Observe VERB 50 NOUN 25 flashing and Rl 
" 00016. Press the ENTER pushbutton. 
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6.2.17.23 


6.2.17.24 


6.2.17.25 


6.2.17.26 


6.2.17.27 


6.2.17.28 


6.2.17.29 


6.2.17.30 


When the DSKY displays VERB 51 NOUN 70 flashing and R1 - 00002, 
set the Optics Mode switch to CMC. The CMC will align the SXT to the 
Target 2 position. When alignment is complete as observed by no further 
movement of the TP AC, set the OPTICS MODE switch to MANUAL. 

Using the Optics Hand Controller, align the SXT StLOS with Target 2 and 
press the MARK pushbutton. If satisifed that the MARK was good press the 
ENTn pushbutton. If not satisfied with the MARK press the MARK REJECT 
pushbutton and repeat this step. Observe VERB 50 NOUN 25 flashing and 
R1 ■ 00016. Press the ENTR pushbutton. 

NOTE: The following two MARKS must be performed as quickly as 

possible. In no case shall the time between the first and second 
MARK exceed two minutes* 

After 20 seconds observe the DSKY for VERB 51 and NOUN 70 flashing and 
R1 - 00001. Set the Optics Mode switch to CMC. The CMC will align the 
SXT to the Target 1 position. When the alignment is complete as observed 
by no further movement of the Telescope Panel Angle Counters (TPAC), set 
the OPTICS MODE switch to MANUAL. 

Using the Optics Hand Controller, align the SXT StLOS with Target 1 and 
press the MARK pushbutton. If satisifed that the MARK was good press 
the ENTER pushbutton. If not satisfied with MARK press the MARK 
REJECT pushbutton and repeat this step. Observe VERB 50 NOUN 25 
flashing and Rl * 00016, Press the ENTER pushbutton. 

When the DSKY displays VERB 51 NOUN 70 flashing and R1 - 00002, set 
the Optics Mode switch to CMC. The CMC will align the SXT to the Target 
2 position. When alignment is complete as observed by no further move¬ 
ment to the TPAC, set the OPTICS MODE switch to MANUAL. 

Using the Optics Hand Controller, align the SXT StLOS with Target 2 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisifed with the MARK press the MARK 
REJECT pushbutton and repeat this step. Observe VERB 50 NOUN 25 
flashing and R1" 00016. Press the ENTER pushbutton. 

In approximately 7 minutes VERB 06 NOUN 98 shall flash on the DSKY and 
the test results shall be displayed. R1 and R2 on the DSKY shall display 
the misalignment of one of the horizontal PIPA's in arc seconds (R1■ whole, 
R2 - fractional). Record R1 and R2. (See Table IV for PIPA displayed.) 

Enter VERB 33 ENTER into the DSKY. When VERB 06 NOUN 98 flashes 
R1 and R2 on the DSKY shall display the misalignment of tile second hori¬ 
zontal PIPA in arc seconds (R1 whole, R2 fractional). (See Table IV for 
PIPA displayed). Record R1 and R2. 
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6.2.17.31 Enter VERB 34 ENTER into the DSKY to terminate the teat. Wait 5 seconds. 

6.2.17.32 Repeat steps 6.2.17.4 and 6.2.17.8 through 6.2.17.31 substituting No. 00002 
in 6.2.17.11. a. 

6.2.17.33 Enter the following sequence into the DSKY: 

a. VERB 36, ENTER 

b. VERB 41 NOUN 20, ENTER 
C. +00000, ENTER 

d. +00000, ENTER 

e. +00000, ENTER 

6.2.17.34 Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to 
OFF. 

Table IV. DISPLAY CONDITIONS AT TEST COMPLETION 
Position SM Orientation Horizontal Misalignment Component 



; X SM 

y sm 

Z SM 

6.2.17.29 

6.2.17, 

1 . 

UP 

sw 

SE 

T 8M 

Z SM 

2. 

SE 

SW 

DN 

X SM 

y sm 

3.* 

' SE 

UP 

SW 

X SM 

Z SM 


* Position 3 is not run in the Spacecraft because of GIMBAL LOCK 
considerations. 

6.2.17.35 Calculations 


6.2.17.35.1 a. 

y sm 

misalignment “ 

( 

) R1.R2 

b. 

Z SM 

misalignment " 

( 

) R1.R2 

c. 

X SM 

misalignment ■ 

( 

) R1.R2 

d. 

y sm 

misalignment * 

( 

) R1.R2 


6.2.17.35.2 Enter the latest values from 6.2.16 IMU Performance Test. 


a. 

b. 
o. 

d. 

e. 

f. 


X PIPA bias ■ c m/sec^ 

Y PIPA bias * c m/sec^ 

Z PIPA bias * c m/sec^ 

®x * 210 (X PIPA bias) m a rc sec. 


6y » 210 (Y PIPA bias) * arc sec. 

<T - 210 (Z PIPA bias) -_arc sec. 
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6.2.17.35.3 


ft. Y__. misalignment (Bias corrected) ■ 6.2.17.35. la - 0y *_arc sec. 

b. Z misalignment (Bias corrected) « 6.2.17.35. lb - 0 ■ a rc sec. 

8M * 

c. X gM misalignment (Bias corrected) ■ 6.2.16.35. lc - 0 X *_arc sec. 

d. Y 0 _ misalignment (Bias corrected) ■ 6.2.17.35. Id * 0 ■_arc sec. 

sm y 1 

The SM misalignment in each orientation, excluding PIPA bias, shall not 
exceed ±150 arc seconds. 


_ i 
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6.2.18 Gyrocompassing Test 

6.2.18.1 Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to 
OPTICS. Verify that +28 vdc OPTICS OPERATE BUS (CG 1530) is 

+28.0+3.0 vdc. Verify that the OPTX 28V 800 cps 1% 0* (CG 1211) and 
OPTX 28V 800 cps 5%-90* (CG 1212) are not flashing in the CRT. 

6.2.18.2 Load the Inertial Instrument Calibration Data into the CMC using the 
following sequence: 


VERB 21 NOUN 01 

ENTR 

01716 

ENTR 

XXXXX PC PIPA BUS) 

ENTR 

ENTR 

01717 

ENTR 

XXXXX (X PIPA S. F.) 

ENTR 

ENTR 

01720 

ENTR 

XXXXX (Y PIPA BUS) 

ENTR 

ENTR 

01721 

ENTR 

XXXXX (Y PIPA S„F.) 

ENTR 

ENTR 

01722 

ENTR 

XXXXX (Z PIPA BUS) 

ENTR 

ENTR 

01723 

ENTR 

XXXXX (Z PIPA S.F.) 

ENTR 


ENTR 

01724 

ENTR 

XXXXX (NBDX) 

ENTR 

ENTR 

01725 

ENTR 

XXXXX (NBDY) 

ENTR 


ENTR 

01726 

ENTR 

XXXXX (NBDZ) 

ENTR 

ENTR 

01727 

ENTR 

XXXXX (ADIAX) 

ENTR 

ENTR 

01730 

ENTR 

XXXXX (ADUY) 

ENTR 

ENTR 

01731 

ENTR 

XXXXX (ADIAZ) 

ENTR 

ENTR 

01732 

ENTR 

XXXXX (ADSRAX) 

ENTR 
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6.2.18.2 

(Continued) 01733 ENTR 

XXXXX (ADSRAY) ENTR 

ENTR 

01734 ENTR 

XXXXX (ADSRAZ) ENTR 

6.2.18.3 Enter NB Azimuth and Site Latitude (from table below) and Launch Azimuth 

into the CMC using the following sequence: 


VERB 21 NOUN 01 

2506 
XXXXX 

2507 
XXXXX 

2510 
XXXXX 

2511 j 
XXXXX 

2755 , 

XXXXX * ■ w 

2756 I 

XXXXX 1 


ENTR 

ENTR (NB Azimuth) 

ENTR (fraction of a Rev Hi order) 
ENTR 

ENTR (NB Azimuth) 

ENTR (fraction of a Rev Lo order) 
ENTR 

ENTR (Site Latitude) 

ENTR (fraction of a Rev Hi order) 
ENTR 

ENTR (Site Latitude) 

ENTR (fraction of a Rev Lo order) 
ENTR 

ENTR (Launch Azimuth) 

ENTR (fraction of a Rev Hi order) 
ENTR 

ENTR (Launch Azimuth) 

ENTR (fraction of a Rev Lo order) 


Location Latitude (Fraction of a Rev) Low Order 

Hi Order 4 

NAA 03007 36671 

MSC 02423 23341 

KSC MSO 02422 04033 

KSC VAB 02424 36151 

KSC PAD 39 02425 37327 


6.2.18.4 Enter the following into the CMC: 

VERB 37 ENTER, 01 ENTER 


106 









APOLLO G&N Specification 
ND1002348 M 


6.2.18.5 When PROG display changes to 02, record time as T^. 

6.2.18.6 Gyro Compassing Accuracy 

6.2.18.6.1 CAUTION: See Paragraph 5.1.2.11 before proceeding. After 120 
minutes from To, set the OPTICS ZERO switch on the G&N Indicator 

to ZERO. .Record Inner. Middle and Outer Glmbal CDU readings every 
5 minutes for the next 2 hours. 

6.2.18.6.2 Enter VERB 65, ENTER into DSKY. 

Observe the PROGRAM display on the DSKY change to 03. 

6.2.18.6.3 When VERB 06 NOUN 41 flashes on the DSKY, insure R1 and R2 
display Target 1 azimuth and elevation. 

a. R1 - +XXX.XX (Target 1 azimuth) 

b. R2 - +XX.XXX (Target 1 elevation) 

c. R3 * 00001 

6.2.18.6.4 Verify the data appearing in R1 and R2 and if correct, proceed. If not 
correct, perform the following sequence: 

a. VERB 24, ENTER 

b. +XXX.XX, ENTER (Target 1 azimuth) 
o. AXX. XXX, ENTER (Target 1 elevation) 

6.2.18.6.5 After the correct readings for R1 and R2 are verified, enter VERB 33, 
ENTER into the DSKY. 

6.2.18.6.6 When VERB 06 NOUN 41 flashes on the DSKY, insure that R1 and R2 
display Target 2 azimuth and elevation. 

a. R1 - XXX. XX (Target 2 azimuth) 

b. R2 * XX. XXX (Target 2 elevation) 

c. R3 ■ 00002. 

6.2.18.6.7 Verify the data appearing in R1 and R2 and if correct, perform the 
following sequence: 

a. VERB 24, ENTER 

b. +XXX.XX, ENTER (Target 2 azimuth) 

c. ±XX.XXX, ENTER (Target 2 elevation) 
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After the correct readings for R1 and H2 are verified, enter VERB 33, 
ENTER into the DSKY. 

Using the Optics Hand Controller, align the SXT StLOS to Target 1 and 
press MARK pushbutton. If satisfied that the MARK was good, press the 
ENTER pushbutton, if not satisfied with MARK, press MARK REJECT 
pushbutton and repeat this step. 

Set the OPTICS SPEED switch to HI. Using the Optics Hand Controller, 
drive the SXT StLOS to the approximate position of Target 2. 

Set the OPTICS SPEED switch to LO. Using the Optics Hand Controller, 
align the SXT StLOS to Target 2 and press the MARK pushbutton. If 
satisfied that the MARK was good, press the ENTER pushbutton. If 
not satisfied, press the MARK REJECT pushbutton and repeat this step. 

On the DSKY observe the following data displayed: 

a. VERB 06 NOUN 93 

b. R1 ■ 4XX.XXX pc gyro elevation error) 
o. R2 ■ iXX.XXX (Y gyro elevation error) 
d. R3 * ±XX.XXX (Z gyro azimuth error) 

Record Rl, R2 and R3. The X and Y gyro elevation error shall be 
0.00*0.55 degrees, and the Z gyro azimuth error shall be 0.00±0.3 
degrees. f 

CAUTION: See Paragraph 5.1.2.11 before proceeding. 

Entdr VERB 34 ENTER into the DSKY. Observe the PROGRAM display 
change to 02. Set the OPTICS ZERO switch on the G&N Indicator Control 
Panel to ZERO. Immediately repeat Steps 6.2.18.6.2 through 6.2.18.6.13 
twice. 

Repeat Steps 6.2.18.6.2 through 6.2.18.6.13 at 150, 180 and 210 minutes 
from Tq. 

Enter VERB 36 into the DSKY. Press the ENTER pushbutton. 

Enter VERB 41 NOUN 20 into the DSKY. Press the ENTER pushbutton. 

Enter +00000 into the DSKY three times. Press the ENTER pushbutton after 
each entry. Set the G&N POWER OPTICS switch on the LEB Lighting Control 
Panel to OFF* 
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6.2.18.7 Gyrocompassing Stability 

6.2.18.7.1 Calculate the average of the first three X and Y gyro elevation errors 
and the first three Z gyro azimuth errors. 

6.2.18.7.2 The last three X and Y gyro elevation errors shall not deviate from the 
baseline X and Y gyro elevation errors determined above by more than 
*0.15 degrees. 

6.2.18.7.3 The last three Z gyro azimuth errors shall not deviate from the baseline 
Z gyro azimuth error determined above by more than ±0.06 degrees. 


! 
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6.2.19 CMC Voltage Margin Test 

6.2.19.1 Verify that the G&N IMU HTR MNA 6 MNB circuit breakers are engaged. 
Computer NMA & NMB breakers are engaged, IMU MNA & MNB circuit 
breakers are not engaged, and the G&N Power - IMU switch on the LEB 
Lighting Control Panel is in the OFF position. 

6.2.19.2 On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL switch to ON. 

Caution: * During the performance of this test the +4 VDC CMC Power 
Supply shall not be operated at less than +2.5 VDC or greater than 5.2 
VDC (CG 1030). The +14 VDC CMC Power Supply shall not be operated 
at less than +8.5 VDC or greater than +17.0 VDC (CG 1020). Rotate the 
LEB LTS NUMERICS SEL to approximately center position. Decrease 
to absolute minimum discernible lighting. 

Note : The flashing indication of the CMC Power Supplies on CRT may be 
disregarded for this test. The charts in Table V may be used to determine 
approximate values for the "XX. X" values of C-156 voltage dial settings 
corresponding to various power supply voltages. 

6.2.19.3 Into R154 insert 0001. Verify and execute. 

6.2.19.3.1 Into R153 insert 1100. Verify and execute. 

6.2.19.4 Into C156 insert -040001244. Verify and execute. Verify on the CRT that 

GV0116 is between -3.0 and -5.0 VDC. 

6.2.19.5 Into C156 insert -050001234. Verify and execute. Verify on the CRT that 

GV0106 is between -4.0 and -6.0 VDC. 

6.2.19.6 Into R154 insert 0111. Verify and execute. 

6.2.19.7 Observe CG 1020, +14 VDC CMC Power Supply and CG 1030, +4 VDC CMC 
Power Supply, on the CRT. Repeat 6.2.19.3 through 6.2.19.6 adjusting 
each C-Start entry until CG 1020 is +12.1 (+0.1, -0.0) VDC and CG 1030 
is +3.40 (+0.03 - 0.00) VDC. 

6.2.19.8 Initiate CMC Self Check by inserting the following into K148: 

a. ERROR RESET 

b. VERB 21 NOUN 27, ENTER 

c. 77777, ENTER 
Walt 200 seconds 
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6.2.19.9 Insure that the DSKY RESTART lamp and Program Alarm lamp does not 
light. 

6.2.19.9.1 Into R154 insert 0101. Verify and execute. 

6.2.19.10 Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to OFF. Verify the 
RESTART lamp on the DSKY is lighted. Disregard other DSKY indications. 
If RESTART does not light, repeat 6.2.19.3. Verify CMC Warning masters 
alarm are lighted. 

6.2.19.11 Set the INHIBIT VOLTAGE FAIL switch to ON. Insert the follo wing Into 
K148: 

a. ERROR RESET 

b. VERB 21 NOUN 27, ENTER 

c. 77777, ENTER 

6.2.19.12 Into R154 insert 00001. Verify and execute. 

6.2.19.13 Into C156 insert +108001244. Verify and execute. Verify on the CRT that 
GV0116 is between +9.8 and +11.8 VDC. 

i 

6.2.19.14 Into R154 insert 0111. Verify and execute. 

6.2.19.16 Observe CG 1020, +14 VDC CMC Power Supply on the CRT. Repeat 
6.2.19.12 through 6.2.19.14 adjusting the C-Start entry until CG 1020 
is 16.4 (+0.1, -0.0) VDC. 

6.2.19.16 Press ERROR RESET on K148. Wait 200 seconds. Ensure that the DSKY 
RESTART lamp and PROGRAM ALARM lamp does not light. 

6.2.19.16.1 Into R154 insert 0011. Verify and execute. 

6.2.19.17 Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to OFF. Verify 

that the DSKY RESTART lamp is lighted. Disregard other DSKY indications. 
Verify CMC Warning master alarms are lighted. 

6.2.19.18 Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to ON. Into K148 
insert: 

a. ERROR RESET 

b. VERB 21 NOUN 27, ENTER 

c. 77777, ENTER 


6.2.19.19 


Into R154 insert 0001. Verify and execute. 
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6.2.19.20 Into C156 enter +092001234. Verify and execute. Verify on the CRT that 
GV0106 is between +8.2 and +10.2 VDC. 

6.2.19.21 Into R154 insert 0111. Verify and execute. 

6.2.19.22 Observe CG 1030, +4 VDC CMC Power Supply on the CRT. Repeat 

6.2.19.19 through 6.2.19.21 adjusting the C-Start entry until CG 1030 
is +4.60 (+0.08, -0.00) VDC. 

6.2.19.23 Press ERROR RESET on K148. Wait 200 seconds. Ensure that the DSKY 
RESTART lamp and PROGRAM ALARM lamp does not light. 

6.2.19.23.1 Into R154 insert 0101. Verify and execute. 

6.2.19.24 Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to OFF. Verify that 
the DSKY RESTART lamp is lighted. Verify CMC Warning master alarms 
are lighted. 

6.2.19.25 Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to ON. Into K148 

insert: > 

a. ERROR RESET 

b. VERB 21 NOUN 27, ENTER 

c. 77777, ENTER 

6.2.19.26 Into R154 insert 0001. Verify and execute. 

6.2.19.27 Into C156 insert -040001244. Verify and execute. Verify on the CRT that 
GV0116 is between -3.0 and -5.0 VDC. 

6.2.19.28 Into R154 insert 0111. Verify and execute. 

6.2.19.29 Observe CG 1020, +14 VDC CMC Power Supply on the CRT. Repeat 

6.2.19.26 through 6.2.19.28 adjusting the C-Start entry until CG 1020 is 
+12.1 (+0.1, -0.0) VDC. 

6.2.19.30 Press ERROR RESET on K148. Wait 200 seconds. Ensure that the DSKY 
RESTART lamp and PROGRAM ALARM lamp does not light. 

6.2.19.30.1 Into R154 insert 0011. Verify and execute. 
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6.2.19.31 


6.2.19.32 


6.2.19.33 


6.2.19.34 


Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to OFF. Verify that 
the DSKY RESTART lamp is lighted. Disregard other DSKY indications. 
Verify CMC Warning master alarms are lighted. 

Into R154 insert 0000. Verify and execute. 

Terminate CMC Self-Check by inserting into K148. 

a. ERROR RESET 

b. VERB 21, NOUN 27, ENTER 

c. 00000, ENTER 


Ensure that CG 1020, +14 VDC CMC Power Supply indication, is +14.0+0.4 
and that CG 1030, +4 VDC CMC Power Supply indication is +4.00+0.20 VDC 
on the CRT. 
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6.2.20 Spacecraft Control and Displays Test. 

6.2.20.1 Proceed with this test if the Operate Power on Test of 6.2.3 and system 

operation has not been interrupted. If system operation has been inter¬ 
rupted, perform 6.2.6.2 before proceeding. 


6.2.20.2 FDAI Attitude Error. 

6.2.20.2.1 Insert in K148 

a. V92 ENTER 

b. 00013 ENTER 

6.2.20.2.2 Observe on the CRT PROG 07. In approximately 5 sec observe NO ATT ON. 
In approximately 20 sec observe V06 NOl flashing and Rl, R2 and R3 
approximately 00000, 

6.2.20.2.3 Insert in K148 

a. VERB 33, ENTER 

6.2.20.2.4 Observe on CRT 

a. V06 ' N 01 

b. Rl 
e. R2 j 

d. R3 

e. NO ATT 


Flashing 

+00385 

-00385 

+00385 

OFF 


6 . 2.20.2.5 Record CRT indications 


a. CG 2279 ROLL ATT ERROR - CDU DAC OUT +5.06+0.50V rms 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT -5.06+0.50V rms 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT +5.06+0.50V rms 


6.2.20.2.6 Insert in K148 


a. VERB 33, ENTER 


6.2.20.2.7 Observe on CRT 


a. V06 NOl Flashing 

b. Rl +00384 

c. R2 -00384 

d. R3 +00384 
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6.2.20.2.8 Record CRT indications. 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT +5.06±0.50V rms 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT -5.06±0.50V rms 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT +5.06±0.50V rms 

6.2.20.2.9 Insert in K148 

a. VERB 33, ENTER 

6.2.20.2.10 Observe on CRT 


a. 

V06 

N01 

Flashing 

b. 

R1 


+00160 

c. 

R2 


-00160 

d. 

R3 


+00160 


6.2.20.2.11 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT +2.11±0.21V rms 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT -2.11*0.21V rms 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT +2.11*0.21V rms 

6.2.20.2.12 Insert in K148 

a. VERB 33, ENTER 

6.2.20.2.13 Observe on CRT 


a. 

V06 

N01 

Flashing 

b. 

R1 


+00135 

c. 

R2 


-00135 

d. 

R3 


+00135 


6.2.20.2.14 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT +1.78*0.18V rms 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT -1.78*0.18V rms 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT +1.78*0.18V rms 

6.2.20.2.15 Insert in K148 

a. VERB 33, ENTER 
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6.2.20.2.16 Observe on CRT. 


a. 

V06 

N01 

Flashing 

b. 

R1 


+00090 

c. 

R2 


-00090 

d. 

R3 


+00090 


6.2.20.2.17 Record CRT indications. 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT +1.19*0.12V rms 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT -1.19*0.12V rms 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT +1.19*0.12V rms 

6.2.20.2.18 Insert in K148. 

a. VERB 33, ENTER 

6.2.20.2.19 Observe on CRT. 


a. 

V06 j 

N01 

Flashing 

b. 

R1 ! 


+00000 

c. 

R2 


+00000 

d. 

R3 


-00090 


6.2.20.2.20 Record CRT indications. 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT 0.00*0.06V rms 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT 0.00*0.06V rms 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT -1.19*0.12V rms 

6.2.20.2.21 Insert in K148. 

a. VERB 33, ENTER 

6.2.20.2.22 Observe on CRT. 


a. 

V06 

N01 

Flashing 

b. 

R1 


-00090 

c. 

R2 


+00090 

d. 

R3 


-00135 


6.2.20.2.23 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT -1.19*0.12V rms 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT +1.19*0.12V rms 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT -1.79*0.18V rms 
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6.2.20.2.24 Insert in K148 

a. VERB 33, ENTER 

6.2.20.2.25 Observe on CRT 


a. 

V06 

N01 

Flashing 

b. 

R1 


-00135 

c. 

R2 


+00135 

d. 

R3 


-00160 


6.2.20.2.26 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT -1.78*0.18 V rms 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT +1. 78*0.18V rms 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT -2.11*0.21V rms 

6.2.20.2.27 Insert in KL48 

a. VERB 33, ENTER 

! 

6.2.20.2.28 Observe on CRT 


a. 

V06 

N01 

Flashing 

b. 

R1 


-00160 

c. 

R2 


+00160 

d. 

R3 

J 

-00384 


6.2.20.2.29 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT -2.11*0.21V rms 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT +2.11*0.21V rms 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT -5.06*0.50V rms 

6.2.20.2.30 Insert K148 

a* VERB 33, ENTER 

6.2.20.2.31 Observe on CRT 


a. 

V06 

N01 

Flashing 

b. 

R1 


-00384 

c. 

R2 


+00384 

d. 

R3 


-00385 


118 














APOLLO G&N Specification 
ND1002348 M 


6.2.20.2.32 Record CRT indications. 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT -5.06*0.50V rms 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT +5.06*0.50V rms 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT -5.06dk0.50V rms 

6.2.20.2.33 Insert in K148 

a. VERB 33, ENTER 

6.2.20.2.34 Observe on CRT. 

a. V06 N01 

b. HI 

c. R2 

d. R3 

6.2.20.2.35 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT -5.06*0.50V rms 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT +5.06*0.50V rms 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT 0.00*0.06V rms 

6.2.20.2.36 Insert in K148. 

a. VERB 21 NOUN 01 

b. 02545 ] 

c. 03362 

d. VERB 33 

6.2.20.2.37 Observe on CRT. 

a. V06 N02 Flashing 

b. NO ATT ON 

o. R1 +00000 approximately 

d. R2 +00000 approximately 

e. R3 +00000 approximately 


ENTER 

ENTER 

ENTER 

ENTER 


Flashing 

-00385 

+00385 

+00000 
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6.2.20.3 TVC Test 

6.2.20.3.1 The G/N Autopilot Control and SPS Ready discretes shall be applied 
to the G/N Interface. 

6.2.20.3.2 Set the OPTICS MODE selector on the Indicator Control Panel to MAN. 
Set the OPTICS ZERO switch to OFF. 

6.2.20.3.3 Insert in KL48 

a. VERB 33, ENTER 

6.2.20.3.4 Observe on CRT 

a. V 01 N10 Flashing 

b. R1 X7373 

e. R3 00030 

6.2.20.3.5 Insert in K148 

a. V33 ! ENTR 

6.2.20.3.6 Observe on CRT 

a. V 01 Noun 10 Flashing 

b. R1 37777 

e. R3 1 00031 

6.2.20.3.7 Insert in K148 

a. V33 ENTER 

6.2.20.3.8 Observe on CRT 


a. 

V06 

N02 

Flashing 

b. 

R1 


+00385 

e. 

R2 


-00385 

d. 

R3 


+00003 


6.2.20.3.9 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT +10.12*1.00V rms 

b. CG 3721 SHAFT CDU DAC OUTPUT -10.12+1.00V rms 

6.2.20.3.10 Insert in KL48 

a. VERB 33, ENTER 
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6.2.20.3.11 Observe on CRT 


a. V06 N 02 Flashing 

b. R1 +00384 

c. R2 -00384 

d. R3 +00003 

e. NO ATT OFF 


6.2.20.3.12 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 

6.2.20.3.13 Insert in K148 

a. VERB 33, ENTER 

6.2.20.3.14 Observe on CRT 


a. 

V06 

N 02 

Flashing 

b. 

R1 


+00160 

c. 

R2 


-00160 

d. 

R3 


+00003 


6.2.20.3.15 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 

6.2.20.3.16 Insert in K148 

a. VERB 33 ENTER 

6.2.20.3.17 Observe on CRT 

a. V06 N 02 Flashing 

b. R1 +00135 

C. R2 -00135 

d. R3 +00003 

6.2.20.3.18 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 

6.2.20.3.19 Insert in K148 

a. VERB 33 ENTER 


+10.12+1.00V rms 
-10.12ifel.00V rms 


+4.22+0.42V rms 
-4.22+0.42V rms 


+3.56+0.36V rms 
-3.56+0.36V rms 
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6.2.20.3.29 Set the OPTICS ZERO switch and the Indicator Control panel to ZERO 
for 30 seconds then return to OFF. 

6.2.20.3.30 Insert In K148 

a. VERB 33 ENTER 

6.2.20.3.31 Observe on CRT 


a. 

V06 

N 02 

Flashing 

b. 

R1 


-00135 

c. 

R2 


+00135 

d. 

R3 


+00003 


6.2.20.3.32 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT -3.56±0.36V rms 

b. CG 3721 SHAFT CDU DAC OUTPUT +3.56±0.36V rms 

6.2.20.3.33 Insert in K148 

a. VERB 33 ENTER 

6.2.20.3.34 Observ on CRT 


a. 

V06 I 

N 02 Flashing 

b. 

R1 1 

>-00160 

c. 

R2 

+00160 

d. 

R3 

+00003 


6.2.20.3.35 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT -4.22iO.42V rms 

b. CG 3721 SHAFT CDU DAC OUTPUT +4.22±0.42V rms 

6.2.20.3.36 Insert in K148 

a. VERB 33 ENTER 

6.2.20.3.37 Observe on CRT 


a. 

V06 

N 02 

Flashing 

b. 

R1 


-00384 

c. 

R2 


+00384 

d. 

R3 


+00003 
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6.2.20.3.38 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT -10.12+1.00V rms 

b. CG 3721 SHAFT CDU DAC OUTPUT +10. 12+1.C0V rms 

6.2.29.3.39 Insert in K148 

a. VERB 33 ENTER 

6.2.20.3.40 Observe on CRT 


a. 

V06 

N 02 

Flashing 

b. 

R1 


-00385 

c. 

R2 


+00385 

d. 

R3 


+00003 


6.2.20.3.41 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT -10.12*1.00V rms 

b. CG 3721 SHAFT CDU DAC OUTPUT +10.12+1.00V rms 

6.2.20.3.42 Insert in K148 


a. 

V 34 


ENTER 

b. 

V 41 

N 20 

ENTER 

c. 

V 41 ; 

N 20 

ENTER 

d. 

+00000 


ENTER 

e. 

+00000 


ENTER 

f. 

+00000 


ENTER 
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APPENDIX I 

PSAAM and/or 

G&N Test SC A Uncertainty 


Signal 

Link 

Nomenclature 

Requirement 

% of Full Scale 

CG 1020 

1 

+14 VDC CMC SUPPLY 

+14.0+0.4 VDC 

0% 

CG 1021 

1 

+14V CMC SUPPLY NOISE RMS 

0.2 VRMS MAX 

0% 

CG 1030 

1 

+4 VDC CMC SUPPLY 

+4.00+0.2 VDC 

0% 

CG 1031 

1 

+4V CMC SUPPLY NOISE RMS 

0.2 VRMS MAX 

0% 

CG 1040 

2 

+120 VDC PIPA SUPPLY 

+120+6.0 VDC 

1% 

CG 1042 

1 

+120 VDC PIPA SUP NOISE RMS 

1.5 VRMS MAX 

0% 

CG 1051 

1 

+20 VDC PIPA SUPPLY 

+20.0+1.2 VDC 

0% 

CG 1052 

1 

*20 VDC PIPA SUPPLY 

-20+2 VDC 

o% 

CG 1053 

1 

+20 VDC PIPA SUP NOISE RMS 

1.0 VRMS MAX 

0% 

CG 1070 

1 

+4 VDC CDU SUPPLY 

+4.0+0.2 VDC 

0% 

CG 1071 

1 

+4 VDC CDU SUP NOISE RMS 

0.1 VRMS MAX 

0% 

CG 1100 

1 

*28 VDC SUPPLY 

-27.5+6.0 VDC 

0% 

CG 1110 

2 

2.5 VDC TM BIAS 

+2.50+0.06 VDC 

0% 

CG 1201 

2 

IMU 28V . 8KC 1% 0* RMS 

28.00+0.56VRMS 

1% 

CG 1202 

1 

IMU 28V .8KC 5% - 90* RMS 

28.0+1.4VRMS 

0.33% 

CG 1203 

1 

IMU 28V . 8KC 0* RMS 

28.0+2.1 VRMS 

0.33% 

CG 1207 

1 

PH DIFF IMU 5% 0* , -90* 

-90+10* 

2.3% 

CG 1211 

1 

OPTX 28V .8KC 1% 0* RMS 

28.00+0.56 VRMS 

0.33% 

CG 1211 

2 

OPTX 28V . 8KC 1% 0* RMS 

28.00+0.56 VRMS 

1% 

CG 1212 

1 

OPTX 28V . 8KC 5% - 90* RMS 

28.00+1.48 VRMS 

0.33% 

CG 1220 

1 

PH DIFF OPTX 1% IMU 1% 

0*+10 

2.3% 

CG 1331 

2 

3.2 KC 28V SUPPLY 

28.6+0.56 VRMS 

1% 

CG 1336 

1 

PH DIFF 3.2 KC 28V/CMC SYNC 

0* +10* 

2.3% 

CG 1500 

1 

+28 VDC IMU OPERATE BUS 

28.8+3 VDC 

0% 

CG 1501 

1 

+28V IMU OPERATE BUS NOISE 
RMS 

1.0 VRMS MAX 

0% 

CG 1510 

1 

+28 VDC IMU STANDBY BUS 

28.8+3 VDC 

0% 

CG 1511 

1 

+28V IMU STANDBY BUS NOISE 
RMS 

1.0 VRMS MAX 

0% 

CG 1520 

1 

+28 VDC CMC OPERATE BUS 

28.8+3 VDC 

0% 

CG 1521 

1 

+28V CMC OPERATE BUS NOISE 
RMS 

2.0 VRMS MAX 

0% 

CG 1530 

1 

+28 VDC OPTX OPERATE BUS 

28.8+3 VDC 

0% 

CG 1531 

1 

+28V OPTX OPERATE BUS NOISE 
RMS 

2.0 VRMS MAX 

0% 

CG 2001 

2 

X PIPA SG O/P 

5 VRMS max 

3% 

CG 2021 

2 

Y PIPA SG O/P 

5 VRMS max 

3% 

CG 2041 

2 

Z PIPA SG O/P 

5 VRMS max 

3% 

CG 2108 

1 

IG SERVO ERROR QUAD 

0.0+1.2 VRMS 

3.6% 

CG 2112 

2 

IG IX RESOLVER O/P SIN 

18.38+1.84 VRMS @45* 

2.5% 

CG 2113 

2 

IG IX RESOLVER O/P COS 

18.38+1.84 VRMS @45* 

2.5% 

CG 2117 

2 

IG SERVO ERROR IN PHASE 

0.0+60 mv RMS @ null 

1.4% 

CG 2120 

1 

IG TORQUE MOTOR CURRENT 

0.125 amp max during 
Fine Alignment Torquing 

0% 


l 
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APPENDIX I (Continued) 


PSAAM and/or 

G&N Test SC A Uncertainty 


Signal 

Link 

Nomenclature 

Requirement % of Full Scale 

CG 

2138 

1 

MG SERVO ERROR QUAD 

0. Oil. 2 VRMS 

3.6% 

CG 

2142 

2 

MG IX RESOLVER O/P SIN 

18.38il.84 VRMS @45* 

2.5% 

CG 

2143 

2 

MG IX RESOLVER O/P COS 

18.38il.84 VRMS @ 45* 

2.5% 

CG 

2147 

2 

MG SERVO ERROR IN PHASE 

0.0±60 mv rms @ null 

1.4% 

CG 

2150 

1 

MG TORQUE MOTOR CURRENT 

0.125 amp max during 

Fine Align Torquing 

0% 

CG 

2168 

1 

OG SERVO ERROR QUAD 

0. Oil. 2 VRMS 

3.6% 

CG 

2172 

2 

OG IX RESOLVER O/P SIN 

18.38il.84 VRMS @45* 

2.5% 

CG 

2173 

2 

OG IX RESOLVER O/P COS 

18.38il.84 VRMS @45* 

2.5% 

CG 

2177 

2 

OG SERVO ERROR IN PHASE 

0.0±60 mv RMS @ null 

1.4% 

CG 

2180 

1 

OG TORQUE MOTOR CURRENT 

0.125 amp max during 

Fine Align Torquing 

0% 

CG 

2219 

1 

PITCH ATT ERROR-CDU DAC O/P 

5.06i0.5 VRMS @ IT 

0.67% 

CG 

2219 

2 

PITCH ATT ERROR-CDU DAC O/P 

5.06i5 VRMS @ null 

1% 

CG 

2220 

1 

IG CDU FINE ERROR 

0.0i0.07 VRMS @ null 

0.29% 

CG 

2221 

1 

IG CDU COARSE ERROR 

0.0i0.68 VRMS at null 

0.29% 

CG 

2249 

1 

YAW ATT ERROR-CDU DAC O/P 

5.06i0.5 VRMS at 17* 

0.67% 

CG 

2249 

2 

YAW ATT ERROR-CDU DAC O/P 

5.06i0.5 VRMS @ null 

1% 

CG 

2250 

1 

MG CDU FINE ERROR 

0.0±0.07 VRMS at null 

0.29% 

CG 

2251 

1 

MG CDU COARSE ERROR 

A.OiO.68 VRMS at null 

0.29% 

CG 

2279 

1 

ROLL ATT ERROR-CDU DAC O/P 

5.06i0.5 VRMS at ir 

0.67% 

CG 

2279 

2 

ROLL ATT ERROR-CDU DAC O/P 

5.06i0.5 VRMS @ null 

1% 

CG 

2280 

1 

OG CDU FINE ERROR 

0.0±0.07 VRMS at null 

0.29% 

CG 

2281 

1 

OG CDU COARSE ERROR 

0.0db0.68 VRMS 

0.29% 

CG 

2300 

2 

PIPA TEMPERATURE 

130.5il. 5* F Operate Mode 

2% 

CG 

2301 

1 

IRIG TEMPERATURE 

135i2.5° F In Operate 

2% 

CG 

2301 

2 

IRIG TEMPERATURE 

135i2.5* F in Operate 

1% 

CG 

3011 

1 

TRUNNION CDU FINE ERROR 

0.0i0.07 VRMS at null 

0.29% 

CG 

3011 

2 

TRUNNION CDU FINE ERROR 4 

0.0i0.07 VRMS @ null 

1% 

CG 

3021 

1 

SHAFT CDU FINE ERROR 

0.0i0.07 VRMS at null 

0.29% 

CG 

3021 

2 

SHAFT CDU FINE ERROR 

0.0i0.07 VRMS @ null 

1% 

CG 

3117 

1 

SXT SHAFT SERVO ERROR IN PH 

-0.25 to -2.00 VRMS at Hi Rate 

1.1% 

CG 

3118 

1 

SXT TRUNNION SERVO ERROR IN PH -0.25to-2.00 VRMS at Hi Rate 

1.1% 

CG 

3140 

1 

SXT SHAFT TACH O/P 

3.3il.3 VRMS at Hi Rate 

1.1% 

CG 

3140 

2 

SXT SHAFT TACH O/P 

3.3il.3 VRIvXS @ Hi Rate 

2% 

CG 

3145 

1 

SXT SHAFT MTR CONTROL WINDING +0.5 to 4.00 VRMS at Med Rate 

1.1% 

CG 

3150 

1 

SXT TRUNNION TACH O/P 

3.3il.3 VRMS at Hi Rate 

1.1% 

CG 

3150 

2 

SXT TRUNNION TACH O/P 

3.3il.3 VRMS § Hi Rate 

2% 
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APPENDIX I (Continued) 


Signal Link Nomenclature 


CG 3155 1 

CG 3160 1 
CG 3160 2 
GC 3170 1 
CG 3170 2 
CG 3721 2 
CG 3722 2 
CG 4300 1 
CG 6020 1 
CG 6021 1 


SXT TRUNNION MTR CONTROL 
WINDING 

SCT SHAFT TACH O/P 
SCT SHAFT TACH O/P 
SCT TRUNNION TACH O/P 
SCT TRUNNION TACH O/P 
SHAFT CDU DAC O/P 
TRUNNION CDU DAC O/P 
CMC TEMP 

PIPA CAL MODULE TEMP 
IMU 800 cps 5% TEMP (PSA) 



PSAAM and/or 

G&N Test 

SCA Uncertainty 

Requirement 

% of Full Scale 

+0.25 to +2.00 VRMS at Med 

1.1% 

Rate 


3.3±1.3 VRMS at Hi Rate 

1.1% 

3.3*1.3 VRMS at Hi Rate 

2% 

0.85*0.35 VRMS at Hi Rate 

1.1% 

0.85±0.35 VRMS at Hi Rate 

2% 

10.12*1.00 VRMS at 17* 

1% 

10.12*1.00 VRMS at 17* 

1% 

87. 5*42.5* F 

0.23% 

72.5*27.5* F 

0.23% 

90*30°F 

0% 


PSAAM OUTPUT is the source of Link 1 signals. SCA OUTPUT is the source of Link 2 signals. 


j 
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ADDENDUM m 

SCOPE: The following changes are required to make ND1002348 applicable as a G&N 
System Technical support document for CSM 101. 

Change 1. Add paragraph 6.1.1.7 as follows: 

6.1.1.7 Data from the on board tape recorder shall be made available and the 

following signals verified: 

a. IG TORQUE MOTOR CURRENT (CG 2120) shall be less than 
0.125 amp max. 

b. OG TORQUE MOTOR CURRENT (CG 2180) shall be less than 
0.125 amp max. 

o. MG TORQUE MOTOR CURRENT (CG 2150) shall be less than 
0.125 amp max. 

Change 2. Paragraph 6.2.1.3.8.5 change the last sentence to read as follows: 

On the Event Recorder verify that the IMU HTR Current discrete 
(CG 2302 FQ) is ON and that the IMU Blower Current discrete 
(CG 2303 FQ) is OFF over the last 2 hour period (occasionally 
discrete may cycle). 

Change 3 Add paragraph 6.2.4.6.1 as follows: 

6.2.4.6.1 On the analog recorder verify that CG 1211 FQ, 

OPTICS 28V 800 cps 1% deg. RMS voltage is 28.0*0.6 VAC. 

Change 4 Add paragraph 6.2.20.2.5.1 and 6.2.20.2.32.1 as follows: 

6.2.20.2.5.1 Verify on the analog recorder the following signals: 

a. CG 2279 FQ ROLL ATT ERROR - CDU DAC OUT 
+5.06*0.50 VRMS 

b. CG 2219 FQ PITCH ATT ERROR - CDU DAC OUT 
-5.06*0.50 VRMS 

c. CG 2249 FQ YAW ATT ERROR - CDU DAC OUT 
+5.06*0.50 VRMS 

6.2.20.2.32.1 Verify on the analog recorder the following signals: 

a. CG 2279 FQ ROLL ATT ERROR - CDU DAC OUT 
-5.06*0.50 VRMS 

b. CG 2219 FQ PITCH ATT ERROR - CDU DAC OUT 
+5.06*0.50 VRMS 

C. CG 2249 FQ YAW ATT ERROR - CDU DAC OUT 
-5.06*0.50 VRMS 






Change 5 


Change 6 


Change 7 
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Add new paragraph 6.1.1.8 as follows: 

From the on board tape recorder verify the presence of the following signals: 

a. VIB NB ROLL (CG 6001) 

b. VIB NB PITCH (CG 6002) 

c. VIB NB YAW (CG 6003) 

Paragraph 6.2.1.3.8.5 add to the first sentence the following: 

"... PIPA TEMP (CG 2300) and IRIG TEMP (CG 2301) on the CRT.” 

Add Paragraph 6.2.3.1.13 as follows: 

6.2.3.1.13 ”30 minutes after the application of IMU OPERATE power 

record IRIG TEMP (CG 2301) displayed on the C^T". 

Paragraph 6.2.3.1.14, add to the first sentence the following: 

”... PIPA TEMP (CG 2300) and IRIG TEMP (CG 2301) every... ” 

Paragraph 6.2.3.1.15 change to read as follows: 

"When 2 hours have elapsed since the application of IMU OPERATE power 
record PIPA TEMP and IRIG TEMP. PIPA TEMP shall be 130.5*±1.5* F. 
IRIG TEMP shall be 135* *2.5° F. PIPA TEMP shall be within 0.5 # F of 
that recorded in 6.2.3.1.12 and 6.2.1.3.8.4. IRIG TEMP shall be within 
0.5* F of that recorded in 6.2.3.1.13". 

Paragraph 6.2.5.2.16, add measurement No. 13 to table as follows: 

"13 CG 2301 IRIG TEMPERATURE" 

Add Paragraph 6.2.1.3.8.4.1 as follows: 

6.2.1.3.8.4.1 The IRIG TEMP on the CRT shall be monitored at 15 min, 

1 hour, and 2 hours after 6.2.1.3.8.2 is executed to insure 
that the IRIG TEMP (CG 2301) is within +3.0 degrees of the 
PIPA Temperature. 

Paragraph 6.1.1.6, add item "f" as follows: 

"f" The TRACKER switch on G&N Indicator Control Panel shall be set to 
OFF. 
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Change 8 Replace paragraph 6.2.3.1.2 with the following: 

6.2.3.1.2 Switches and selectors on the G&N Indicator control panel 
shall be set as follows: 

a. OPTICS MODE to MANUAL 

b. CONTROLLER COUPLING to DIRECT 
C. CONTROLLER SPEED to MED 

d. TELESCOPE TRo NNION to SLAVE to SXT 

e. RETICLE BRIGHTNESS to minimum brightness position. 

Change 9 Replace paragraph 6.2.3.2.3.2 with the following: 

6.2.3.2.3.2 CAUTION: See Paragraph 5.1.2.11 before proceeding. 

Set the OPTICS MODE on the G&N Indicator Control Panel 
to ZERO. Wait 15 seconds. 

Change 10 Replace paragraph 6.2.5.1.2 with the following: 

6.2.5.1.2 CAUTION: See Paragraph 5.1.2.11 before proceeding. Set 
the following switches on the G&N Indicator Control Panel 
to the positions designated: 

! a. OPTICS MODE to ZERO 

b. CONTROLLER MODE to DIRECT 

c. CONTROLLER SPEED to LO 

i d. TELESCOPE TRUNNION to SLAVE to SXT 

e. RETICLE BRIGHTNESS to minimum brightness position. 

Change 11 Replace paragraph 6.2.5.2.1 with the following: 

6.2.5.2.1 CAUTION: See Paragraph 5.1.2.11 before proceeding. Set 
or verify the following G&N Indicator Control Panel switches 
to the positions indicated. 

a. CONDITION LAMPS to ON 

b. OPTICS MODE to ZERO 

0 . CONTROLLER COUPLING to DIRECT 

d. CONTROLLER SPEED to LO 

e. TELESCOPE TRUNNION to SLAVE to SXT 

f. RETICLE BRIGHTNESS to minimum brightness position. 

Change 12 Replace paragraph 6.2.9.23 with the following: 

6.2.9.23 CAUTION: See Paragraph 5.1.2.11 before proceeding. Set 
the OPTICS MODE switch on the Indicator Control Panel to 
ZERO. Wait 15 seconds. Set the OPTICS MODE switch to CMC. 

Change 13 Replace sections 6.2.10 and 6.2.11 with the following: 

6.2.10 Zero Optics Test 

8.1.10.1 Set the G&N POWER-OPTICS switch on the LEB to OPTICS. 
Verify Power Supplies. 
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NOTE: Proceed with this test if 6.2.3 Operate Power on 
Test has been completed and system operation has 
not been interrupted. If system operation has been 
interrupted perform 6.2.5.2 Turn On Procedure 
before proceeding. 

INITIALIZATION 

6.2.10.2 Insure that the following switches on the G&N Indicator 
Control Panel are set as follows: 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to HI 

d. OPTICS MODE to MAN 

6.2.10.3 Monitor the Optics CDU's by entering VERB 16 NOUN 91 
into K-148. Pres8 the ENTER pushbutton 

6.2.10.4 , CAUTION: See Paragraph 5.1.2.11 before proceeding Set 

j the OPTICS MODE switch on the G&N Indicator Control Panel 

i to ZERO. Wait 15 seconds. Verify the Optics have zeroed 

properly by observing the following on R1 and R2 of the CRT. 

4 a. R1 * +0.00* +0.02*, -0.03* (Shaft Angle) 

b. R2 -+0.000* +0.006* , -0.007* (Trunnion Los Angle) 

! 

6.2.10.4.1 Enter the following: 

VERB 01 NOUN 10 ENTER 

00133 ENTER 

Verify R1 - XXX6X 

6.2.10.4.2 Set the OPTICS MODE switch to CMC. Enter the following: 
ENTER 

00033, ENTER 
Verify R1 - XXX5X 

OPTICS TIME TO ZERO TEST 

6.2.10.5 Deleted. 



/ 
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6.2.10.6 Deleted. 

6.2.10.7 Deleted. 

6.2.10.8 Deleted. 

6.2.10.9 Deleted. 

6.2.10.10 Deleted. 

6.2.10.11 Deleted. 

6.2.10.12 Insert the Inflight Tool (V36601406) into the Trunnion Tool 
input and engage drive mechanism (button out). V erify that 
the trunnion turns by viewing the movement through the 
SCT eyepiece while turning the tool until the TPAC reads 
+5*. Remove the tool from the trunnion tool input. 
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6.2.10.13 


6.2.10.14 


6.2.11 

6.2.11.1 


j 

6.2.11.2 


6.2.11.3 

6.2.11.4 

6.2.11.5 
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Insert the Inflight Tool (V36601405) into the Shaft Tool Input 
and engage the drive mechanism (button out). Verify that the 
Shaft turns by viewing the movement through the SCT eyepiece 
while turning the tool so that the shaft moves through an 
angle from 0* to +3* to -3* to 0* as indicated on the shaft 
TPAC. Disengage the shaft drive mechanism (button in) and 
remove the tool. 

Insert the Inflight Tool (V36601405) into the Trunnion Tool 
input. Verify that the Trunnion turns by viewing the movement 
through the SCT eyepiece while turning the tool so that the 
trunnion moves from +5* to -5* and back to zero as indicated 
on the Trunnion TPAC. Disengage the trunnion drive mechanism 
(button in) and remove the tool. 

OPTICS Coordinate Transformation Control Test. 

Set the G/N POWER-OPTICS switch on the LEB to OPTICS. 

Verify Power Supplies. 

NOTE: Proceed with this test if 6.2.3 Operate Power On Test 
has been completed and system operation has not been 
interrupted. If system operation has been interrupted, 
perform 6.2.5.2, Turn On Procedure, before 
proceeding. 

INITIALIZATION 

Verify and/or set the following switches on the G&N Indicator 
Control Panel to the position indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to HI 

d. OPTICS MODE to MAN 

Enter the following into the K-Start: 

VERB 16 NOUN 91 ENTR 

CAUTION: See Paragraph 5.1.2.11 before proceeding. Set 
the OPTICS MODE switch on the G&N Panel to ZERO. Wait 
15 seconds. Return the OPTICS MODE switch to MAN. 

Set up the analog recorders to monitor the following measurements. 

a. CG 3170 SCT Trunnion Tachometer Output 
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RESOLVED MODE PHASING AND IMAGE RATE TEST 

6.2.11.6 Using the OPTICS CONTROL STICK, drive the Optics until 
R1 * +225.00 and R2 * +10.000 on the CRT and the DSKY's. 

6.2.11.7 Set the CONTROLLER COUPLING switch on the G&N Panel 
to RSLV and the CONTROLLER SPEED switch to MED. 

8.2.11.8 Position the movable optics target such that it is centered 
on the SCT reticle pattern. 

6.2.11.9 Record time. Quickly displace the OPTICS CONTROL STICK 
45+iO degrees in the upper right hand quadrant while sighting 
on the optics target through the SCT eyepiece. The target 
shall appear to move in the upper right field of view of the 
SCT at 45+10 degrees. When target leaves the SCT upper 
right field of view press MARK pushbutton. The PROG alarm 
light shall light. 

6.2.11.10 From the uplink file tape, the compressed date tape, or the 

| PCM tape^request a data reduction of the shaft CDU register 

1 (address 36) and the TIME 2 and TIME 1 registers (addresses 

24 and 25, respectively) and the PROG alarm discrete for 
the period during which the OPTICS CONTROL STICK was 
* being displaced above. The shaft CDU angle shall be 

225+10.00 degrees at the time the PROG alarm occurred, 
j The elapsed time from time at OPTICS CONTROL STICK 

displacement to the time the PROG alarm discrete is obtained 
shall be 19 to 32 seconds. 

CSC AMPLIFIER SHAFT AND TRUNNION DRIVE TEST 

6.2.11.11 Set the CONTROLLER COUPLING switch to DIRECT. Again 
using the OPTICS CONTROL STICK, drive the Optics until 
R * +225.00 and R2 * +10.000. Set the CONTROLLER 
COUPLING switch to RSLV. 

6.2.11.12 While sighting on the optical target through the SCT eyepiece, 
displace the OPTICS CONTROL STICK fully to the right. 

Verify that the target image appears to move in a straight 

line horizontally to the right and release the OPTICS CONTROL 
STICK when the target image reaches the edge of the SCT 
field of view. 

6.2.11.13 CAUTION? See Paragraph 5.1.2.11 before proceeding. Set 
the CONTROLLER COUPLING switch on the G&N Panel to 
DIRECT. Set the OPTICS MODE switch to ZERO. After 15 
seconds, return the switch to MAN. 
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Change 14 Replace section 6.2.12 with the following: 

6.2.12 OPTICS FUNCTIONAL TEST 

6.2.12.1 Deleted. 

6.2.12.2 Set/verify the G/N POWER-OPTICS switch on the LEB 
Lighting Control Panel to OPTICS. Verify the following: 

S. +28 VDC OPTX OPERATE BUS (CG 1530) is 
28.8±3 VDC. Record the indication on the CRT. 

b. CG 1211 OPTX 28V 800 cps 1% 0 ph not flashing 
on CRT. 

| c. CG 1212 OPTX 800 cps 5% -90 ph not flashing 
I on CRT. 

6.2.12.3 Deleted. 

i % 

6.2.12.4 ; Insure that the Optics Control switches on the G©f 
j Indicator Control Panel are set as follows: 

a. OPTICS MODE to MAN 

b. CONTROLLER SPEED to LO 

C. CONTROLLER COUPLING to DIRECT 
d. TELESCOPE TRUNNION to SLAVE to SXT . 


136 












APOLLO G&N Specification 
ND1002348 M 


6.2.12.5 

6 . 2 . 12.6 
6 . 2 . 12 . 6.1 
6 . 2 . 12 . 6 . 1 . 

6 . 2 . 12 . 6 . 1 . 


6.2.12.6.4 

6 . 2 . 12 . 6 . 2 . 

6 . 2 . 12 . 6 . 2 . 

6.2.12.7 

6.2.12.7.1 

6.2.12.7.2 


CAUTION: See Paragraph 5.1.2.11 before proceeding. 

Set the OPTICS MODE switch to ZERO. After 15 seconds 
return to MAN. 

Resolution Checks 

SXT Resolution Check - MSO only. 

I Sight through the SXT eyepiece. Using the OPTICS CONTROL 
STICK, adjust the SXT to obtain the best reflected field of 
view of the 5-inch autocollimator reticle engravings at the 
center of view. 

Note that the autocollimator reticle contains a series of lines 
of different thickness and width. Each set of lines is marked 
with a number (20, 15, 10, 7, 5, 3) which indicates the angle 
subtended by one line and one space. View each set of lines to 
determine the lowest numbered set in which resolution between 
lines (ability to distinguish separate distinct lines within a 
set) can be made. Record the number associated with that set 
of lines. The SXT resolution shall be at least 10 arc seconds 
at the center of the field of view. 

SCT Resolution Check- 

Sight through the SCT EYEPIECE. Using the OPTICS CON¬ 
TROL STICK adjust the SCT to obtain the best view of the SCT 
RESOLUTION CHART held in the Optics line of sight. 

Note the chart contains sets of lines. View each set of lines 
to determine the lowest numbered set in which the resolution 
between lines (ability to distinguish separate lines within m 
set) can be made. The SCT shall have a resolution of at least 
3 arc minutes at the center of the field of view. 

Slave Telescope Mode Checks 

Verify/perform OPTICS POWER ON TEST per paragraph 
6.2.3.2. 

Set/Verify following switches on G&N INDICATOR CONTROL 
PANEL: 

a. TELESCOPE TRUNNION - SLAVE to SXT 

b. CONTROLLER COUPLING - DIRECT 

c. CONTROLLER SPEED - HI 
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6.2.12.7.3 Monitor OCDU's by entering VERB 16 NOUN 91 into K-148. 
Press ENTER. 

6.2.12.7.4 Set OPTICS MODE to MAN 

6.2.12.7.5 Using the Optics Hand Controller drive the optics until: 

R1 - +010.00*001.00 (SHAFT) 

R2 - +10.000*01.000 (TRUNNION) 

6.2.12.7.6 Verify on the CRT and Optics Panel: 

SHAFT TPAC - R1 ±0.11 DEG 
TRUN TPAC - R2 *0.22 DEG 

6.2.12.7.7 Set the TELESCOPE TRUNNION on the G&N INDICATOR 
CONTROL PANEL to 0* . 

6.2.12.7.8 Verify: 

SHAFT TPAC - R1 *0.11 DEG 
TRUN TPAC « 0.0* *0.22 DEG 

R2 approximately equal to value specified in step6.2.12.7.5. 

6.2.12.7.9 Set the TELESCOPE TRUNNION on the G&N INDICATOR 
CONTROL PANEL to OFFSET 25* . 

6.2.12.7.10 Verify on CRT and Optics Panel: 

4 SHAFT TPAC - R1*0.11 DEG 

i TRUN TPAC - 25* *1.00 DEG 

| R2 approximately equal to value 'Specified in step 6. 2.12.7.5. 

6.2.12.7.11 On the G&N INDICATOR CONTROL PANEL set the TELESCOPE 
TRUNNION to SLAVE to SXT. 

6.2.12.7.12 Verify on CRT and Optics Panel: 

SHAFT TPAC - R1 *0.11 DEG 
TRUN TPAC - R2±0.22 DEG 

6.2.12.7.13 CAUTION: See Paragraph 5.1.2.11 before proceeding. On 
the G&N INDICATOR CONTROL PANEL set the OPTICS MODE 
to ZERO. Wait 15 seconds. 

6.2.12.7.14 Verify on CRT and OPTICS PANEL: 

R1 - 000.00 +000.02, -000.03 
R2 - 00.000 +00.006, -00.007* 

SHAFT TPAC - Rl*0.11 DEG 
TRUN TPAC - R2*0.22 DEG 

6.2.12.7.15 If Optics testing will not be continued, set the G&N POWER- 
OPTICS switch on the LEB Lighting Control Panel to OFF. 

6.2.12.8 SXT Parallelism Tests 
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6.2.12.8.1 Remove the plug from the base of the SXT eyepiece and install 
the Adapter Assembly and Portable Light Assembly. Turn on 
the light. 

NOTE: If needed to reduce external light, place a photog¬ 
raphers hood over the optics head. 

6.2.12.8.2 SXT Auto Collimator Parallelism Test - MSO only 

6.2.12.8.2.1 Using the OPTICS CONTROL STICK drive the SXT StL08 
Trunnion to -*-15.00* ±2* as Indicated in R2 of the DSKY. 

Maintain a Shaft CDU angle of 000.00±0.10 degree. 

6.2.12.8.2.2 Sight through the 5-inch autocollimator eyepiece and adjust the 
measurement knob to superimpose the SXT LLOS horizontal 
reticle image upon the autocoillmator horizontal filar. Record 
the autocollimator reading. 

6.2.12.8.2.3 Repeat 6.2.12.8.2.2 twice. Calculate and record the average of 
the three autocollimator readings. 

i 

6.2.12.8.2.4 Set the OPTICS MODE switch to ZERO. After IS seconds return 
the OPTICS MODE switch to MAN. 

6.2.12.8.2.3 Again sight through the 5-inch autocollimator eyepiece and adjust 
the measurement knob to bring the SXT St LOS horizontal 

j reticle and autocollimator horizontal filar Images to coincide. 

I Record the autocollimator reading. 

6.2.12.8.2.8 Repeat 6.2.12.8.2.5 twice. Calculate and record the average 

of the three autooolllmator readings. The average value obtained 
here shall not differ from that obtained in 6.2.12.8.2.3 by more 
than 10 arc seconds. 

6.2.12.8.3 Deleted. 

6.2.12.8.3.1 Deleted. 


6.2.12.8.3.2 Deleted. 
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Deleted. 

Deleted. 

SXT, CMC FUNCTION CHECK 

CAUTION: See Paragraph 5.1.2.11 before proceeding. 

Set the OPTICS MODE switch to ZERO. After 15 seconds, 
retain the switch to MAN. 

Sight through the SXT. Using the Control Stick align the 
SXT St LOS with Optical Target No. 1. * 

When aligned record the value of Shaft and Trunnion CDU's 
from the CRT. 

Sight through the SXT. Using the Control Stick align the 
SXT St LOS with Optical Target No. 2. 

When aligned, record the value of Shaft and Trunnion CDU f s 
from the CRT. 

CAUTION: See Paragraph 5.1.2.11 before proceeding. 

Set the OPTIC8 MODE switch on the G&N Indicator Control 
Panel to ZERO. After 15 seconds set the switch to MAN, 
then CMC. 

Enter VERB 41, NOUN 91, ENTER into the DSKY. Enter the 
value for Shaft from 6.2.12.9.3 into the DSKY and press ENTER. 
Enter the value far Trunnion from 6.2.12.9.3 into the DSKY 
and press ENTER. 

Sight through the SXT. The St LOS should be approximately 
centered on the Optical Target No. 1. Record the value of 
Shaft and Trunnion CDU's from the CRT. The difference 
between these values and the corresponding values recorded 
in 6.2.12.9.3 shall be less than 0.06 degree for the Shaft 
and 0.02 degrees for the Trunnion. Record the difference. 

Enter VERB 41, NOUN 91, ENTER into the DSKY. Enter the 
value for Shaft from 6.2.12.9.5 into the DSKY and press the 
ENTER pushbutton. Enter the value for Trunnion from 
6.2.12.9.5 into the DSKY and press the ENTER pushbutton. 
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Change 15 


6.2.12.9.10 Sight through the SXT. The StLos should be approximately 
centered on the Optical Target No. 2 Press the MARK push¬ 
button and record the value of Shaft and Trunnion CDU’s 
from the CRT. The difference between these values and the 
corresponding values recorded in 6.2.12.9.5 shall be less 
than 0.06 degrees for the Shaft and 0.02 degrees for the 
Trunnion. Record the difference. 

6.2.12.9.11 CAUTION: See Paragraph 5.1.2.11 before proceeding. Set 
the OPTICS MODE switch to ZERO. Wait 15 seconds. 

6.2.12.9.12 If OPTICS testing will not continue, set the G&N Power Optics 
Switch on the LEB Lighting Panel to OFF. 

Replace Section 6.2.13 with the following: 


6.2.13 


6.2.13.1 


6.2.13.1.1 


6.2.13.2 


6.2.13.3 


6.2.13.3.1 


Optics Slew Rate Test 

Set/Verify the G/N POWER-OPTICS switch on the LEB 
Lighting Control Panel to OPTICS. Verify the following 
signals on the CRT. 

a. +28 VDC OPTICS OPERATE BUS (CG 1530) is +29.0 

+3.0 VDC 

b. OPTX 28V 800 cps 1% 0* ph not flashing on the CRT 

c. OPTX 28V 800 cps 5% -90* not flashing on CRT 

Verify and/or set the following switches on the G&N Indicator 
Control Panel to the positions indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to HI 

d. OPTICS MODE to MAN 

e. TRACKER to OFF 

Monitor the OCDU's by entering VERB 16 NOUN 91 into K148. 
Press the ENTER pushbutton. Insure RECORD DSKY and 
RECORD DOWNLINK of R-145 are on. 

TRUNNION SLEW RATE - HIGH SPEED 

CAUTION: See Paragraph 5.1.2.11 before proceeding. Set the 
OPTICS MODE switch on the G&N Indicator Control Panel to 
ZERO. Wait 15 seconds. Set the OPTICS MODE switch on the 
G&N Indicator Panel to MAN. 

During the Trunnion Slew Rate Test monitor and verify the 
following signals: 

Signals Requirement 

a. SXT TRUNNION TACH O/P (CG 3150), FQ 3.3+1.3 VRMS 

b. SCT TRUNNION TACH O/P (CG 3170), FQ -0.85+0.35 VRMS 
o. SCT TrunnionServo Error in Phase(CG3118) . 

-0.25 to -2.00 VRMS 

NOTE: Read and understand 6.2.13.4 before proceeding. Do 
not hold Control Stick at upper limit more than 10 
seconds or exceed a trunnion angle of 85* . 
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6.2.13.6 

6.2.13.6.1 



6.2.13.3 


6.2.13.9 
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Record time. Push and hold the Optics Control Stick to 
its upper limit. After approximately 7 seconds release 
the control stick. 

Perform the following calculations: 

From the uplink file tapQ the compressed data tap^ or the 
PCM tapQ request a data reduction of the Trunnion CDU 
register (address 35) and the TIME 2 and TIME 1 registers 
(addresses 24 and 25 respectively) for the 7 second period 
(hiring which the slew rate test was being performed. 

Calculate the rate by dividing the AC DU angle by the elapsed 
time. 

The Trunnion slew rate shall be 10.0±2.0 deg/sec. 

SHAFT SLEW RATE - HI SPEED 

CAUTION: See Paragraph 5.1.2.11 before proceeding. Set 
the OPTICS MODE switch to ZERO. Wait 15 seconds. Set 
the OPTICS MODE switch to MAN. 

During the Shaft Slew Rate Test monitor and verify the 
following signals: 

Signal Requirements 

a. SXT SHAFT TACHO/P(CG 3140), FQ 3.3±1.3 VRMS 

b. SCT SHAFT TACH O/P (CG 3160), FQ -3.3±1.3 VRMS 

c. SXT Shaft Servo Error Inphase (CG 3117) -0.25 to -2.00 VRMS 
NOTE: Read and understand stej> 6.2.13.7 before proceeding. 

Do not hold Control Stick at right limit for more than 
10 seconds or exceed a shaft angle of 250* . 

Record time. Push and hold the Optics Control Stick to its 
right limit. After approximately 7 seconds release the 
control stick. 

Perform the following calculations: 

From the uplink file tape, the compressed data tap^or the PCM 
tap^ request a data reduction of the Shaft CDU register (address 
36) and the TIME 2 and TIME 1 registers (addresses 24 and 25 
respectively) for the 7 second period during which the slew rate 
was being performed. 

Calculate the rate by dividing the ACDU angle by the elapsed time. 
The Shaft slew rate shall be 19.5±3.9 deg/sec. 

TRUNNION SLEW RATE - MED SPEED. 

CAUTION: See Paragraph 5.1.2.11 before proceeding. Set 
the OPTICS MODE switch to ZERO. Wait 15 seconds. Set 
the OPTICS MODE switch to MAN. Set the OPTICS CONTROLLER 
SPEED switch to MED. 
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6.2.13.10 


6.2.13.11 


i 

* 

? 


6.2.13.12 


6.2.13.13 


6.2.13.14 


NOTE: Read and understand 6.2.13.10 before proceeding. 

Do not hold control stick at upper limit for more 
than 20 seconds. 

Record time. Push and hold the Optics Control Stick to its 
upper limit. After approximately 12 seconds release the 
control stick. 

Record the SXT TRUN MTR Control Winding (CG 3155) and 
SXT TRUN TACH (CG 3150) signals while slewing the Optics. 
CG 3155 shall be 0.25 to +2.00 VRMS. CG 3150 shall be 
+0.33±0.13 VRMS 

Perform the following calculations: 

From the uplink file tapq the compressed data tape>or the 
PCM tapq request a data reduction of the Trunnion CDU 
registers (address 35) and the TIME 2 and TIME 1 registers 
(addresses 24 and 25 respectively) for the 12 second period 
during which the rate test was being performed. 

Calculate the rate by dividing the ACDU angle by the 
elapsed time. 

The Trunnion slew rate shall be 1.0±0.2 deg/sec. 

SHAFT SLEW RATE - MED SPEED 

CAUTION: See Paragraph 5.1.2.11 before proceeding. Set 
the OPTICS MODE switch to ZERO. Wait 15 seconds. Set 
OPTICS MODE switch to MAN. 

% ■ 

NOTE: Read and understand 6.2.13.13 before proceeding. 

Do not hold control stick at the right limit for more 
than 20 seconds. 

Record time. Push and hold the Optics Control Stick to its 
right limit. After approximately 12 seconds release the 
control stick. 

Record the SXT SHAFT MTR Control Winding (CG 3145) and 
SXT Shaft Tach (CG 3140) signals while slewing the Optics* 

CG 3145 shall be +0.50 to 4.00 VRMS. CG 3140 shall be 
0.33±0.13 VRMS. 

Perform the following calculations: 

From the uplink file tape, the compressed data tape, or the 
PCM tape, request a data reduction of the CDU register 
(address 36) and the TIME 2 and TIME 1 registers (addresses 
24 and 25, respectively) for the 12 second period during which 
the rate test was being performed. 


i_. 
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6.2.13.15 

6.2.13.15.1 

I 

6.2.13.16 

6.2.13.17 

1 

6.2.13.18 

6.2.13.18.1 
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Calculate the rate by dividing the AC DU angle by the 
elapsed time. 

The Shaft slew rate shall be 2.00±0.4 deg/sec. 

TRUNNION SLEW RATE - LO SPEED 

CAUTION: See Paragraph 5.1.2.11 before proceeding. 

Set the OPTICS MODE switch to ZERO. Wait 15 seconds. Set 
the OPTICS MODE switch to MAN. Set the CONTROLLER SPEED 
switch to LO. 

During the Trunnion Slew Rate Test monitor and verify the 
following signals: 

Signal Requirement 

a. TRUNNION CDU FINE ERROR (CG 3001), FQ * . 07 VRMSMAX 

NOTE: Read and understand 6.2.13.16 before proceeding Do 
not hold control stick at upper limit for more than 20 
seconds. 

Record time. Push and hold the Optics Control Stick to its 
upper limit. After approximately 12 seconds release the 
control stick. 

Perform the following calculations: 

From the uplink file tape,the compressed data tap* or the PCM 
tap* request a data reduction of the Trunnion CDU register 
(address 36) and the TIME 2 and TIME 1 registers (addresses 
24 and 25 respectively) for the 12 second period during which 
the slew rate test was being performed. 

Calculate the rate by dividing the AC DU angle by the elapsed 
time. 

The Trunnion Slew Rate shall be 0.10*0.02 deg/sec. 

SHAFT SLEW RATE - LO SPEED 

CAUTION: See Paragraph 5.1.2.11 before proceeding. Set 
the OPTICS MODE switch to ZERO. Wait 15 seconds. Set 
the OPTICS MODE switch to MAN. 

During the Shaft Slew Rate test monitor and verify the following 
signal: 

Signal f Requirement 

a. SHAFT CDU FINE ERROR (CG3021) FQ *. 07 VRMS MAX 

NOTE: Read and understand 6.2.13.19 before proceeding. Do 
not hold control stick at right limit for more than 
20 seconds. 


/ 


144 






APOLLO G&N Specification 
ND1002348 M 

6.2.13.19 Record time. Push and hold the Optics Control stick to 
its right limit. After approximately 12 seconds release 
the control stick. 

6.2.13.20 Perform the following calculations: 

From the uplink file taps the compressed data taps or the PCM 
tapeirequest a data reduction of the CDU register (address 35) 
and the TIME 2 and TIME 1 registers (addresses 24 and 25 
respectively) for the 12 second period ujring which the slew 
rate test was being performed. 

Calculate the rate by dividing the AC DU angle by the elapsed 
time. 

The Shaft Slew Rate shall be 0.20±0.04 deg/sec. 

OPTICS HAND CONTROLLER DRIFT RATE CHECK - LO SPEED 

6.2.13.21 CAUTION: See Paragraph 5.1.2.11 before proceeding. Set 
the OPTICS MODE switch to ZERO. Wait 15 seconds. Set 
the OPTICS MODE switch to MAN. Record time. Wait 60 
seconds. 

6.2.13.22 j Perform the following calculations: ,.? t . 

1 From the uplink file tape} the compressed data tap^or the PCM 
tapeirequest a data reduction of the Trunnion and Shaft CDU 
| registers (addresses 35 and 36 respectively) and the TIME 2 
and TIME 1 registers (addresses 24 and 25 respectively) for 
| the 60 second period during which the drift rate test was being 
I performed. 

Calculate the drift rates by dividing the A CDU angle by the 
elapsed time. 

The Trunnion drift rate shall be less than . 0167 deg/sec. 

The Shaft drift rate shall be less than . 0333 deg/see. 

6.2.13.23 If OPTICS testing will not continue, set the G/N Power-Optics 
switch on the LEB Lighting Control Panel to OFF. 

Change 16 Replace Paragraph 6.2.17.5 with the following: 

6.2.17.5 CAUTION: See Paragraph 5.1.2.11 before proceeding. On 
the G&N Indicator Control Panel set the following switches to 
the position indicated. 

a. TELESCOPE TRUNNION to SLAVE to SXT 

b. CONTROLLER COUPLING to DIRECT 

c. CONTROLLER SPEED to LO 

d. OPTICS MODE to ZERO. 
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Change 17 Replace paragraph 6.2.17.20 with the following: 

6.2.17.20 CAUTION: See Paragraph 5.1.2.11 before proceeding. Set 
the OPTICS MODE switch to ZERO. After 15 seconds return 
the switch to MAN. Enter VERB 33, ENTER into the DSKY. 

Change 18 In Paragraphs 6.2.18.6.1, 6.2.18.6.10, 6.2.18.6.11 and 6.2.18.6.13, 

change the nomenclature of switches or the G&N Indicator as follows: 

6.2.18.6.1 From: OPTICS ZERO switch 

To: OPTICS MODE switch 

6.2.18.6.10 From: OPTICS SPEED switch 

To: CONTROLLER SPEED switch 

6.2.18.6.11 From: OPTICS SPEED switch 

To: CONTROLLER SPEED switch 

6.2.18.6.13 From: OPTICS ZERO switch 

To: OPTICS MODE switch 

I 

Change 19 Replace paragraphs 6.2.20.3.2, 6.2.20.3.22, and 6.2.20.3.29 and replace 

with the following: 

6.2.20.3.2 i Set the OPTICS MODE selector on the Indicator Control panel 

to MAN. 

1 

6.2.20.3.22 Set the OPTICS CONTROLLER SPEED switch on the Indicator 
Control Panel to HI. 

6.2.20.3.29 Set the OPTICS MODE switch on the Indicator Control panel to 
ZERO for 30 seconds then return to MAN. 
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ADDENDUM IV 


SCOPE: 


Change 1: 
5.13.6 


5.13.6.1 


Change 2: 


The following changes are required to make ND1002348 applicable as 
G&N system technical support documentation for systems containing 
the Restart Monitor package as defined on drawing P/N 2898989. 


Add the following paragraphs after Paragraph 5.13.5: 

If a CMC RESTART or CMC WARNING occurs, the following entries 
should be made on the DSKY or K-148: 


VERB 01 NOUN 10 ENTR 
00077 ENTR 

Record DSKY Row 1 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 


The contents of Row 1 should be interpreted as follows: 


Alarm Source 


Channel 77 
Code (Octal) 


♦♦ * Parity Fall (F Memory) 001 

** ♦Parity Fail (E Memory) % 003 

♦♦ TC Trap 004 

♦♦ Rupt Lock 010 

♦* Nightwatchman 020 

♦♦♦ Voltage Fail 040 

Counter Fail 100 

Scaler Fall * 200 

Scaler Double Frequency Alarm 400 


♦ NOTE: Parity Fail will either be in E or F Memory, but not in 
combination. 


♦♦ NOTE: There is a possibility that a Counter Fail Alarm will also 
occur, depending on when the alarm occurs, in which case Bit 7 will 
also be set. 

♦♦♦NOTE: Other alarms will probably occur before the Voltage Fail 
Alarm occurs, in which case the contents of Channel 77 will contain 
the octal sum of all the alarms, but it will contain the Voltage Fail code. 

_J 

Add the following paragraph after Paragraph 6.2.1. S. 8.1: 
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6.2.1.3.8.1.1 If a RESTART occurs in the step above, enter the following on K-148: 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

Change 3: Replace Paragraphs 6.2.2. 6 through 6.2.2.10. 5 with the following: 

6.2.2.6 Alarms and Interrupts Test with Restart Monitor 

6.2.2. 6.1 Verify the appropriate K-START Tape for ALMS & INT TEST/RSTRT 

MON is on the K-START Tape Reader. 

6.2.2.6.2 Start the Tape Reader. 

6.2.2.6.3 Y. n .en the Tape Reader stops, verify: 

R1 *+08282 
R2 * +10550 

R3 * -000ZX (X is the tape revision number and 

| Z is the revision number to the rope revision.) 

6.2.2.6.4 Start the Tape Reader. 

6.2.2. 6.5 When the Tape Reader stops, verify: 

R1 = 00100 

6.2.2.7 Parity Fail Test 

6.2.2. 7.1 Start the Tape Reader. 

6.2.2.7.2 When the Tape Reader stops, verify the following: 

(a) On the DSKY, the RESTART lamp is lit. 

(b) The PGNS Caution lamp is lit. 

(c) R1 = 00001 or 00101. 

6.2.2. 7.3 On the DSKY, press the RSET pushbutton. Verify RESTART AND 

PGNS Caution lamps are not lit. 

6.2.2.7.4 Start the Tape Reader. 

6.2.2.7.5 When the Tape Reader stops, verify: 


R1 * 00101 














6.2.2. 7.6 
6.2.2. 7.7 

6 . 2 . 2 . 8 
6 . 2 . 2 . 8.1 
6 . 2 . 2 . 8.2 

6 . 2 . 2 . 8.3 

6 . 2 . 2 . 8.4 
6.2.2. 8.5 

6 . 2 . 2 . 8 . 6 
6.2.2. 8. 7 

6.2.2. 9 
6.2.2. 9.1 
6.2.2. 9.2 

6.2.2. 9.3 
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Start the Tape Reader 

When the Tape Reader stops, verify: 

R1 «00200 
Rupt Lock Test 
Start the Tape Reader 

When the Tape Reader stops, verify the following: 

(ft) On the DSK * , the RESTART and PROG Caution 
lamps are lit. 

(b) The PGNS Caution lamp is lit. 

(c) R1 *00010 or 00110. 

On the DSKY, press the RSET pushbutton. Verify the RESTART, 

* PROQ and PGNS Caution lamps are not lit. 

Start the Tape Reader. 

When the Tape Reader stops, verify: 

R1 - 00201. 

Start the Tape Reader. 

When the Tape Reader stops, verify: 

R1 » 00300 

TC Trap Test 

Start the Tape Reader 

When the Tape Reader stops, verify the following: 

(a) On the DSKY, the RESTART and PROG Caution lamps are lit. 

(b) The PGNS Caution lamp is lit. 

(c) R1 » 00004 or 00104. 

On the DSKY, press the RSET pushbutton. Verify the RESTART, 
PROG and PGNS Caution lamps are not lit. 
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6.2.2. 9.4 
6.2.2. 9.5 

6.2.2. 9. 6 

6.2. ::. 9. 7 


6.2.2. 9.8 

6.2.2. 9.9 

6.2.2.9.10 

6.2.2. 9.11 

6.2.2.9.12 

6.2.2.10 
6.2.2.10.1 
6.2.2.10.2 


6.2.2.10.3 

6.2.2.10.4 
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Start the Tape Reader. 

When the Tape Reader stops, verify: 

R1 * 00301 

Start the Tape Reader 

When the Tape Reader stops, verify the following: 

(a) On the DSKY, the RESTART and PROG Caution 
lamps are lit. 

(b) The PGNS Caution lamp is lit. 

(c) R1 * 00004 or 00104. 

On the DSKY, press the RSET pushbutton. Verify the RESTART, 
PROG and PGNS Caution lamps are not lit. 

Start the Tape Reader. 

t .. A 

When the Tape Reader stops, verify: 

R1 * 00302 

Start the Tape Reader. 

When the Tape Reader stops, verify: 

R1 * 00400 
Nightwatchman Test 
Start the Tape Reader 

When the Tape Reader stops, verify the following: 

(a) The RESTART and PROG Caution lamps on the 
DSKY are lit. 

(b) The PGNS Caution lamp is lit. 

(c) R1 = 00020 or 00120. 

On the DSKY, press the RSET pushbutton. Verify the RESTART, 
PROG and PGNS Caution lamps are not lit. 

Start the Tape Reader. 
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6.2.2.10. 5 When the Tape Reader stops, press KEY RELEASE and verify: 

R1 = 00401 

Change 4: Add the following to Paragraph 6.2.19.10: 

On K-148, enter the following sequence: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify the DSKY Row 1 display has Bit 6 ON. Other combinations 
of bits are permissible, but Bit 6 must be present. 

Change 5: Revise Paragraph 6.2.19.11 as follows: 

6.2.19.11 On the PSAAM, place the INHIBIT VOLTAGE FAIL switch to ON. 

On the DSKY, enter the following: 

VERB 21 NOUN 10 ENTR y 
\ 00077 ENTR 

00000 ENTR 

PRESS RSET 

VERB 21 NOUN 27 ENTR 
77777 ENTR 

Change 6: Add the following to Paragraph 6.2.19.17: 

On K-148, enter the following: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify the DSKY Row 1 display has Bit 6 ON. Other combinations 
of bits are permissible, but Bit 6 must be present. 

Change 7: Revise Paragraph 6.2.19.18 as follows: 

6.2.19.18 On the PSAAM, place the INHIBIT VOLTAGE FAIL switch to ON. 

On the DSKY, enter the following: 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

PRESS RSET 

VERB 21 NOUN 27 ENTR 
77777 ENTR 
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Change 8: Add the following to Paragraph 6.2.19.24: 

On K-148, enter the following: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify the DSKY Row 1 display has Bit 6 ON. Other combinations 
of bits are permissible but Bit 6 must be present. 

Change 9: Revise Paragraph 6.2.19.25 as follows: 

6.2.19.25 On the PSAAM, place the INHIBIT VOLTAGE FAIL switch to ON. 

On the DSKY, enter the following: 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

PRESS RSET 

VERB 21 NOUN 27 ENTR 
77777 ENTR 

Change 10: Add the following to Paragraph 6.2.19.36: 

On K-148, enter the following: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify the DSKY Row 1 display has Bit 6 ON. Other combinations 
of bits are permissible, but Bit 6 must be present. 

Change 11: Add the following to Paragraph 6.2.19.31: 

On the DSKY, enter the following: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify the DSKY Row 1 display has Bit 6 ON. Other combinations 
of bits are permissible, but Bit 6 must be present. 

Revise Paragraph 6.2.19.33 as follows: 

Terminate CMC Self-Check by inserting into K-148: 

VERB 21 NOUN 10 ENTR 
00077 ENTR 

00000 ENTR 

PRESS RSET 

VERB 21 NOUN 27 ENTR 
00000 ENTR 


Change 12: 
6.2.19.33 
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5.12.1 The APOLLO GW System shall interface with accepted ECS and EPS distribu¬ 
tion systems for power and environment control purposes and with the SCS or 
SCS substitute system for signal interface in accordance with the applicable 
ICD's. 

5.13 General System Operating characteristics. 

5.13. l The program does not automatically display computer error codes when a 

PROG alarm occurs. If error code is desired enter the following on K-148 
and then observe the DSKY display. 

VERB 05 NOUN 09 ENTR 

R1 * FAILREG 
R2 * FAILREG +1 
R3 * FAILREG +2 

5.13.2 The DSKY ”NO ATT" lamp illuminates any time the system is in the Coarse 
Align Mode, IMU Cage, or during turn on* 

■ \ 

5.13.3 Tracker Fail lamp may light after optics power turn on. Press the Error 
Reset to extinguish. 

5.13.4 The CMC warning light may come on for approximately 20 seconds when +28 
VDC CMC Operate Power is applied; if the MASTER ALARM light illuminates, 
push to reset. 

5. 13 .5 When coming out of AGC STBY, if the Standby lamp does not extinguish when 
the PRO pushbutton is pressed, repeatedly press the PRO pushbutton until the 
Standby lamp does extinguish. Record the number of times it was necessary 
to press the PRO pushbutton. No more than three depressions of the PRO 
pushbutton shall be required to turn the STBY lamp off. 
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6.0 DETAIL REQUIREMENTS 

6.1 Initial Test Conditions 

6.1.1 The following precautions shall be observed to preclude loss of continuity in 
inertial component performance history of the IMU. Deviation may necessitate 
recalibration of the inertial components. 

6 .1.1.1 The IMU shall be supplied with heater power on a continuous basis. When 
8 /C Ground Power Supply. Model No. C14-418 is not providing heater power, 
then the heater power shall be supplied through the Portable Temperature 
Controller (PTC) Model No. S23-011. The temperature of the IRIG's shall be 
maintained between 120° and 150*F. The temperature of the PIPA's shall be 
maintained between 115* and 145*F. 

6 .1.1.2 The Standby Mode is identified by the circuit breakers IMU HTR MN A, IMU 
HTR MN B, COMPUTER MN A and MN B in the ON position and the GIN Power- 
IMU switch on LEB Lighting Control Panel in the OFF position. The Operate 
Mode is Identified by the circuit breaker IMU HTR MN A, MN B, COMPUTER 
MN A and MN B in the ON position and the G&N Power-IMU switch on the LEB 
Lighting Control Panel in the ON position. The GAN System shall be operating 
in the Standby Mode with CMC power ON for a minimum of two hours prior to 
advancing to the IMU Operate Mode. In the event Standby or CMC power is in* 
terrupted, an equivalent time period, but not less than 15 minutes, shall be 
allowed when power is restored before advancing to the Operate Mode, except that 
when the interval of interruption exceeds two hours, a two-hour warmup period 
shall be mandatory (exceptions to the 2-hour warmup are noted in 6.2.5.2). 

6 .1.1.3 The Inertial Measurement Unit shall not be without heater power for more than 
15 minutes. 

6 .1.1.4 During the turn on of the GIN power, COMPUTER MN A and MN B and IMU HTR 
MN A and IMU HTR MN B circuit breakers must be turned on: before the IMU MN A 
and IMU MN B circuit breakers on the Right Hand Circuit Breaker Panel of the 
CM. During the turn off of the GIN power the IMU MN A and IMU MN B circuit 
breakers must be turned off before the IMU HTR MN A and IMU HTR MN B 
circuit breakers on the Right Hand Circuit Breaker Panel of the CM. In no case 
shall COMPUTER MN A and MN B circuit breakers be tumed off before IMU MN 

A and MN B circuit breakers.or G/N POWER-IMU switch. 

6 .1.1.5 A warmup period of 1 hour with OPERATE power applied shall be required prior 
to performing any test in which gyro and accelerometer parameters are measured, 
and 15 minutes warmup prior to any test in which precision amplitude and fre¬ 
quency power supply checks are made. 
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6 .1.1.6 The following Command Module switches shall be in the position shown 

unless specifically directed otherwise in a procedural function. 

a. UP TLM switches on the LEB G&N Control Panel and MDC Panel 2 shall 
be set to ACCEPT. 

b. LAUNCH VEHICLE - GUIDANCE switch on MDC Panel 2 shall be set to IU. 

c. The SC CONT switch on MDC Panel 1 shall be set to CMC. 

d. The CMC MODE switch on MDC Panel 1 shall be set to AUTO. 

e. The AV CG switch on MDC Panel 1 'shall be set to CSM. 

f. The LIGHTS-INTEGRAL control on the LEB Lighting Control Panel and the 
Left Hand Circuit Breaker panel shall be set to the minimum brightness - 
OFF position. 

6.1.2 The following optical reference alignment requirements shall be demonstrated - 

MSO only. 

6 .1.2.1 GW Installation Qualification Fixture. 

6 .1.2.1.1 The SXT Optical Reference NO. 1 (Azimuth Autoset) LOS shall be located 
approximately 40 degrees (CW when viewed from above) from the S/C Z axis 
measured in a horizontal plane. At this position, the Optical Reference shall 
capable of being viewed through the SXT ST LOS. 

6 .1.2.1.2 The SXT Optical Reference LOS position with respect to the horizontal plane 
shall be known to within 5 arc-seconds. The azimuth bearing of the Optical 
Reference LOS shall be known to within ±30 minutes of arc. 

6 .1.2.1.3 The SXT Optical Reference NO. 2 LOS shall be located approximately 80 
degrees from the SXT Optical Reference No. 1 (40 degrees from S/C Z axis) 
measured in a horizontal plane. At this position, the Optical Reference shall 
be capable of being viewed through the SXT STAR LOS. 

6 .1.2.1.3.1 The SXT optical reference LOS position with respect to the horizontal plane 
shall be known to with 5 arc-seconds. The azimuth bearing of the Optical 
Reference LOS shall be known to within ±30 minutes of arc. 

6 .1.2.1.4 SXT Optical Reference No. 3 shall be capable of being viewed through the SXT 
LLOS and the STAR LOS simultaneously at the Zero Optics position. 

6 .1.2.1.4.1 SXT Optical Reference No. 3 shall have the capability to measure the non¬ 
parallelism of the LLOS and STAR LOS to a resolution of 2-arc-seconds. 
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6 .2.2.7.4 Start the Tape Reader. 

6 .2.2.7.5 When the Tape Reader stops, verify: 

R1 = 00101 

6.2.2.7.6 Start the Tape Reader 

6 .2.2.7.7 When the Tape Reader stops, verify: 

R1 = 00200 

6 .2.2 .8 Rupt Lock Test 

(Too Frequent) 

6 .2.2. 8 .1 Start the Tape Reader 

6 .2.2. 8 .2 When the Tape Reader stops, verify the following: 

(a) On the DSKY, the RESTART and PROG Caution lamps are lit. 

(b) The PGNS Caution lamp is lit. 

(c) R1 = 00010 or 00110. 

6.2.2.8.3 On the DSKY, press the RSET pushbutton. Verify the RESTART, PROG 
and PGNS Caution lamps are not lit. 

6 .2.2. 8 .4 Start the Tape Reader. 

6 .2.2. 8 .5 When the Tape Reader stops, verify: 

R1 =» 00201. 

(Too Infrequent) 

6 .2.2. 8 .5.1 Start the Tape Reader. 

6 .2.2. 8 .5.2 When the Tape Reader stops, verify the following: 

(a) The RESTART lamp on the DSKY is lit. 

(b) The PGNCS Caution lamp is lit. 

(c) R1 = 00010 or 00110. 

6 .2.2. 8 .5.3 On the DSKY, press the RSET pushbutton. Verify the RESTART and PGNCS 
Caution lamps are not lit. 

6 .2.2. 8.6 Start the Tape Reader. 


6.2.2.8.7 


When the Tape Reader stops, verify: 
R1 = 00300 
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6.2.3.1.11 


6.2.3.1.12 


6.2.3.1.14 


6.2.3.1.15 


Verify that the following secondary power supply voltages are not flashing 
on the CRT display. 


. SECONDARY POWER SUPPLY VOLTAGES 


Meas. No. 

Signal 

1 . 

CG 1040 

+120 VDC PIPA SUPPLY 

2 . 

CG 1051 

+20 VDC PIPA SUPPLY 

3. 

CG 1052 

-20 VDC PIPA SUPPLY 

4. 

CG 1070 

+4 VDC CDU SUPPLY 

5. 

CG 1100 

-28 VDC ELECTRONICS 

6 . 

CG 1020 

+14 VDC CMC SUPPLY 

7. 

CG 1030 

+4 VDC CMC SUPPLY 

8 . 

CG 1201 

IMU 28V 800 CPS 1 pet 0 ph 

9. 

CG 1202 

IMU 28V 800 CPS 5 pet ph A 

10 . 

CG 1203 

IMU 28V 800 CPS 5 pet ph B 

11 . 

CG 1331 

3.2KC 28V SUPPLY 

12 . 

CG 1110 

\ 2.5 VDC TM BIAS 


The IMU Platform should not be moved during the Temperature Control 
Test. 15 minutes after the application of IMU OPERATE power record PIPA 
TEMP (CG 2300) displayed on the CRT. 

1 hour after the application of IMU OPERATE power monitor and record 
PIPA TEMP (CG 2300) every 5 minutes for 1 hour. Verify that each reading 
does not deviate from the average of each signal by more than 0.1°F. 

When 2 hours have elapsed since the application of IMU OPERATE power 
record PIPA TEMP. PIPA TEMP shall be 130.5±1.5 # F. PIPA TEMP shall 
be within 0.5* F of that recorded in 6.2.3.1.12 and 6.2.1.3.8.4. 


6 .2.3.2 Optics Power ON 

6 .2.3.2.1 Optics power shall be applied by actuating the G&N OPTICS MN A and OPTICS 

MN B breakers on the Right Hand Circuit Breaker Panel (breakers pushed in), 
and placing G/N Power - OPTICS switch on the LEB Lighting Control Panel 
to ON. 


6 .2.3.2.2 OPTICS +28 VDC discrete shall be issued (CG 1533). Verify by observing that 

the OPTICS lamp on Event Module is illuminated. Verify that the +28 VDC 
OPTX OPERATE BUS (CG 1530) is +28.8±3 VDC. Record the indication on the 
CRT. 


6 . 2 . 3 . 2.3 


Verify the following secondary power supply voltages on the CRT are not 
flashing: 


CG 1211 
CG 1212 


OPTX 28V 800 CPS 1 pet 0 ph 
OPTX 800 CPS 5 pct-90 ph 
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6.2.3. 

6.2.3. 

6.2.3. 

6.2.3. 


6.2.3. 


6.2.3. 

6.2.3. 

6.2.3 

6.2.3 

6.2.4 
6.2.4 


2.3.1 Set/verify OPTICS MODE on the G&N Indicator Control Panel to MAN. 

2.3.2 CAUTION: See Paragraph 5.1.2.11 before proceeding. Set the OPTICS ZERO 
switch on the G&N Indicator Panel to ZE RO. 

3 IMU Cage Test 

3.1 Enter the following into the DSKY: 

a. VERB 40 NOUN 20, ENTER (wait 3 seconds) 

b. VERB 41 NOUN 20, ENTER 

c. +00200, ENTER 

d. +00200, ENTER 

e. +00200, ENTER 

Observe that the NO ATT lamps on the DSKY's light and that CDUX, CDUY, 
CDUZ on the CRT indicate approximately +00200. 

,3.2 Set up the Analog Recorder to monitor the following signals: 

a. 1G IX Resolver Output Sine (CG 2112) 

b. MG IX Resolver Output Sine (CG 2142) 

c. OG IX Resolver Output Sine (CG 2172) 

Start the Analog Recorders. 

, 3.3 On MDC panel 1, press and hold the IMU CAGE switch in the CAGE position. 

On the Analog Recorder, verify that the IX Sine signals (CG 2112, CG 2142, 
and CG 2172) mill out at 0.5V rms or less. 

.3.4 Release the IMU CAGE switch. Disregard any momentary transients on the 

IX Resolver Sine signals when the switch is released. Sustained oscillations 
shall be cause for immediate removal of IMU OPERATE power. 

.3.6 On the CRT verify that CDUX, CDUY and CDUZ are all between +00150 and 

+35850. 

. 3.6 Stop the Analog Recorders. 

G&N System Power Supplies Test 

. 1 Proceed with this test if 6.2.3, Operate Power On Test, has been completed 

and system operation has not been interrupted. If system operation has been 
interrupted, perform 6.2.5.2, Turn On Procedure, before proceeding with 
this test. Insure that the IMU Operate Power has been on for at least 15 
minutes before proceeding with this test. 
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6.2.4.2 

6.2.4.3 


6.2.4.4 


6 . 2 . 4.5 


Enter the following sequence into the K-Start. Verb 41 NOUN 20, ENTER; 

+00000 ENTER; +00000 ENTER; +00000 ENTER. 

Set/Verify the following circuit breakers and switches on the Right Hand 

Circuit Breakers Panel and LEB. 

a. COMPUTER MN A to ON (pushed in> and COMPUTER MN B to OFF 
(pulled out). 

b. G/N - POWER to AC1 

c. IMU HTR MN A to ON (pushed in) and IMU HTR MN B to OFF (pulled out). 

d. IMU MN A to ON (pushed in) and IMU MN B to OFF (pulled out). 

e. G/N POWER - IMU to IMU 

f. OPTICS MN A to ON (pushed in) and OPTICS MN B to OFF (pulled out). 

g. G/N POWER - OPTICS to OPTICS 

Record the voltage indicated on the CRT for the following signals: 

a. The +28 VDC IMU OPERATE (Buss No. 1) output voltage shall be +28.8±3 
VDC (CG 1500). 

b. The +28 VDC IMU STANDBY (Busp No. 2) output voltage shall be +28.8+3 
VDC (CG 1510). 

c. The +28 VDC CMC OPERATE (Buss No. 3) output voltage shall be +28.8±3 
VDC (CG 1520). 

d. The +28 VDC OPTX OPERATE (Buss No. 4) output voltage shall be +28.8+3 
VDC (CG 1530). 

e. The CG 2221, IGA CDU Coarse Error measurement shall be 0.0+0. 68 V rms. 

f. The CG 2251 MGA CDU Coarse Error measurement shall be 0.0+0.68 V rms. 

g. The CG 2281 OGA CDU Coarse Error measurement shall be 0. 0+0.68 V rms. 

Record the voltage indicated on the CRT for die following power supplies: 

a. The +120 VDC PIPA Power Supply output voltage shall be 120+6 VDC 
(CG 1040). 

b. The +20 VDC PIPA Power Supply output voltage shall be 20.0+1.2 VDC 
(CG 1051). 

c. The -20 VDC PIPA Power Supply output voltage shall be -20+2 VDC 
(CG 1052). 

d. The -28 VDC Electronics Power Supply Output voltage shall be -28.5+6.0 
VDC (CG 1100). 
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6.2.4.6 The following values shall be measured with the guidance reference clock 
synchronizing input pulse. Record the voltage indicated on the CRT. 

a. IMU 28V, 800 CPS 1% 0 deg voltage shall be 28.0+0.6 VAC (CG 1201). 

b. IMU 28V, 800 CPS, 5% PHA - 90 deg. voltage shall be 28.0+1.4 VAC (CG 1202). 

c. IMU 28V, 800 CPS, 5 % PHB 0 deg. voltage shall be 28. 0±2.1 VAC (CG 1203). 

d. Optics 28V, 800 CPS 1% 0 deg voltage shall be 28.0+0.6 VAC (CG 1211). 

e. Optics 28V, 800 CPS 5% - 90 deg voltage shall be 28.0+1.5 VAC (CG1212). 

f. PH Diff IMU 5% 0 deg. -90 deg. (CG 1207) phase difference shall be -90° ±10* . 

g. PH Diff Optics 1% IMU 1% (CG 1220) phase difference shall be. 0° ±10*. • 

6.2.4.7 Record the voltages indicated on the CRT for the following power supplies: 

a. The +14 VDC CMC Power Supply output voltage shall be +14.0+0.4 VDC (CG 1020). 

b. The +4 VDC CMC Power Supply output voltage shall be +4.0+0.2 VDC (CG 1030). * 

c. The +4 VDC CDU Power Supply output voltage shall be +4.0+0.2 VDC (CG 1070). 

d. The +2.50 VDC TM BIAS SUPPLY output voltage shall be +2. 50+0. 06 VDC 
(CG 1110). 

6.2.4.8 Record the CRT indications for the following measurements: 

a. The 28V, 3200 CPS Power Supply feedback output voltage shall be 28.6+0.6V 

RMS (CG 1331). s . 

b. The phase difference between the 3.2 Kc supply and CMC sync shall be 0*+10* 

(CG 1336). 

c. The +14 VDC CMC Power Supply rms noise shall be less than 0.2 vrms 
(CG 1021). 

d. The +4 VDC CMC Power Supply rms noise shall be less than 0.2 vrms 
(CG 1031). 

6.2.4.8.1 Enter the following into the K-148:: 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+09000 ENTR 

Wait 15 seconds. 

6.2.4.9 Set/Verify the following circuit breakers and switches on the Right Hand Circuit 
Breaker Panel and LEB: 

a. G/N POWER-OPTICS to OFF 

b. OPTICS MN B to ON (pushed in) and OPTICS MN A to OFF (pulled out) 

c. G/N POWER - IMU to OFF 

d. IMU MN B to ON (pushed in) and IMU MN A to OFF (pulled out). 

e. IMU HTR MN A to OFF (pulled out) 

f. G/N - POWER to OFF 

g. COMPUTER MN B to ON (pushed In) and COMPUTER MN A to OFF 
(pulled out) 
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6.2.4.10 


6.2.4.11 


6.2.4.12 


6.2.4.13 


6.2.4.14 


6.2.4.15 


6.2.4.16 


6.2.4.17 


6.2.4.18 


Verify that the +28 VDC CMC OPERATE output voltage is +28.8+3 VDC 
(CG 1520). 

Set the G/N - POWER switch on the LEB to AC2. Set the IMU HTR MN B 
to ON (pushed in). Verify that the +28 VDC IMU STANDBY output voltage 
is +28.8+3 VDC (CG 1500). 

Wait until 15 minutes have elapsed since setting G/N POWER - IMU to OFF 
In 6.2.4.9. c then set the G/N POWER - IMU to IMU. Verify that the +28 
VDC IMU OPERATE output voltage is +28.8+3 VDC (CG 1500). 

Set the G/N POWER - OPTICS to OPTICS. Verify that the +28 VDC OPTX 
OPERATE output voltage is +28. 8+3 VDC (CG 1530). 

Repeat 6.2.4.5 through 6.2.4. 8. 

Set the following circuit breakers to the position indicated: 

a. Set the COMPUTER MN A to ON (pushed in). 

b. Set the IMU HTR MN A to ON (pushed in). 

c. Set the IMU MN A to ON (pushed in). 

d. Set the OPTICS MN A to ON (pushed in). 

Miscellaneous Checks - The following miscellaneous signals are required to 
supply data for system evaluation in the event of failure, or for trend analysis 
of system performance. Record the values displayed on the CRT for the 
following signals. 

a. CG 4300 CMC Temperature 

b. CG 6020 PIPA Calibration Module Temperature 

c. CG 6021 IMU 800 CPS 5% Temperature 

Verify and record the following signals displayed on the CRT: 

a. +120 VDC PIPA SUP NOISE RMS shall be less than 1. 5 VRMS (CG 1042). 

b. +20 VDC PIPA SUP NOISE RMS shall be less than 1.0 VRMS (CG 1053) 

c. +4 VDC CDU SUP NOISE RMS shall be less than 0.1 VRMS (CG 1071). 

d. +28V IMU OPERATE BUS NOISE RMS shall be less than 1.0 VRMS (CG 1501). 

e. +28V IMU STANDBY BUS NOISE RMS shall be less than 1.0 VRMS (CG 1511). 

f. +28V CMC OPERATE BUS NOISE RMS shall be less than 2.0 VRMS (CG 1521) 

g. +28V OPTX OPERATE BUS NOISE RMS shall be less than 2.0 VRMS(CG 1531), 

The noise peaks of the following signals are demonstrated on the event light when 
the peaks have a rise time between 2 and 50 usee and the peak voltage exceeds 5 
volts. 
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6.2.4.18(Cont) a. +14V CMC SUPPLY NOISE PEAKS (CG 1022) 

b. +4V CMC SUPPLY NOISE PEAKS (CG 1032) 

c. +120 VDC PIPA SUPPLY NOISE PEAKS (CG 1043) 

d. +4 VDC CDU SUPPLY NOISE PEAKS (CG 1072) 

e. +28V IMU OPERATE BUS NOISE PEAKS (CG 1502) 

f. +28V IMU STANDBY BUS NOISE PEAKS (CG 1512) 

g. +28V CMC OPERATE NOISE PEAKS (CG 1522) 

h. +28V OPTX OPERATE NOISE PEAKS (CG 1532) 


6.2.4.19 If Optics Testing will not continue, set the G/N POWER-OPTICS switch on the 

LEB Lighting Control Panel to OFF. 

6.2.5 General Turn Off and Turn On Procedure 

NOTE: The procedure shall be utilized any time after performing 6.2.1, 
Standby Power On Test and 6.2.3, Operate Power On Test to turn 
on or turn off the G&N Systems. Appropriate portions of this pro¬ 
cedure will be referenced in other tests. 

6.2.5.1 Turn Off Procedure. 

CAUTION: This procedure must be performed in the sequence specified. 

Failure to adhere to this sequence may require calibration of 
the inertial components. 

6.2.5.1.1 Enter the following sequence into the K-148. 

a. VERB 41 NOUN 20, ENTER 

b. +00000 ENTR 

c. +00000 ENTR 

d. +09000 ENTR 

Verify that the GIMBAL LOCK indicator on the DSKY t s is illuminated. On the 
G&N Indicator Control Panel verify PGNS light is ON. On the DSKY verify NO 
ATT light is ON. 

6.2.5.1.2 CAUTION: See Paragraph 5.1.2.11 before proceeding. Set the following 
switches on the G&N Indicator Control Panel to the positions designated. 

a. OPTICS ZERO to ZERO 

b. OPTICS MODE to MANUAL 

e. OPTICS COUPLING to DIRECT 

d. OPTICS SPEED to MED 

e. OPTICS TEL TRUN to SLAVE to SXT 

f. RETICLE BRIGHTNESS to minimum brightness position 
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6.2.5.1.3 Set the G/N Power - IMU switch on the LEB Lighting Control Panel to OFF and 

G&N IMU MN A and MN B circuit breakers on the Right Hand Circuit Breaker 
panel to OFF (breakers pulled out). 

NOTE: H PROG ALARM 212 occurs, press RSET and continue. 

6.2.5.1.3.1 On K-148 enter the following: 


VERB 21 
00034 
00000 
00760 
40000 


NOUN 01 ENTER 
ENTER 

ENTER, ENTER 

ENTER 

ENTER 


6.2.5.1.4 


6.2.5.1.5 


6.2.5.1.6 


6.2.5*1.7 


6.2.5.1.8 


6.2.5.1.9 


6.2.5.1.10 


6.2.5.2 


Verify that NO ATT and GIMBAL LOCK lamp indications are OFF. 

Set the G&N Power AC1-OFF-AC2 Switch on the Right Hand Circuit breaker 
panel to OFF and the G&N POWER AC1 and AC2 circuit breakers to OFF 
(breakers pulled out). 

Decrease the LIGHTS - NUMERICS controls on both the Left Hand Circuit 
Breaker panel and the LEB Lighting Control Panel to the minimum brightness - 
OFF position. ' 

Set the PSAAM power switch on the PSAAM to OFF. 

Set the IMU HTR MN A and MN B circuit breaker on the Right Hand Circuit 
Breaker panel to OFF (breakers pulled out). 

Set the G&N POWER - OPTICS switch on the LEB Lighting Control Panel to 
OFF and G&N OPTICS MN A and MN B breakers on the Right, Hand Circuit 
breaker panel to OFF. 

Set the COMPUTER MN A and MN B Circuit breakers on the Right Hand Circuit 
Breaker panel to OFF (breakers pulled out). 

Verify that the PTC is supplying inertial components heater power to the G&N 
System. This will be indicated by the following on the PTC. 

a. G&N ON (PTC inhibit) light not illuminated. 

b. IMU Temp/heater current meter indicates IMU temperature of 130°±5°F. 
Turn ON Procedure 


6.2.5.2.1 CAUTION: See Paragraph 5.1.2.11 before proceeding. Set or verify the 

following G&N Indicator Control Panel switches to the position indicated. 
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6.2.5.2.1(Cont) 


a. CONDITION LAMPS to ON 

b. OPTICS ZERO to ZERO 

c. OPTICS MODE to MANUAL 

d. OPTICS COUPLING to DIRECT 

e. OPTICS SPEED to LO 

f. OPTICS TEL TRUN to S^AVE to SXT 

g. RETICLE BRIGHTNESS to minimum brightness position. 


6.2.5.2.2 Insure that interfacing system EPS and ECS are turned on and operating 

properly. 


CAUTION: The remaining procedure must be followed in sequence specified. 

Failure to adhere to this sequence may require recalibration of 
the inertial components. 


6.2.5.2.3 Energize the G&N COMPUTER MN A and MN B breakers on the Right Hand 

Circuit Breaker panel (breakers pushed in). Press the STBY pushbutton on 
the DSKY for approximately 3 seconds. Verify +14 and +4 VDC AGC power 
supply outputs on CRT display. Voltages shall be +14+0.4V (CG1020) and 
+4+0.2 (CG1030). On DSKY verify TEMP light is ON. On the G&N Indicator 
Control Panel verify PGNS light is ON. 


6.2.5.2.4 Set the G&N POWER AC1 and AC2 breakers on the Right Head Circuit Breaker 

Panel to ON (breakers pushed in). Set the G&N POWER AC1-OFF-AC2 switch 
to AC1. 

6.2.5.2.4.1 Set the G&N DSKY and Display Panel brightness to the minimum acceptable 

level by manipulation of LIGHTS - NUMERICS control on both Left Hand Circuit 
breaker panel and LEB Lighting Control panel. 


6.2.5.2.5 Energize the G&N IMU HTR, MN A and MN B breakers on the Right Hand 

Circuit Breaker panel (breakers pushed in). Insure that the CMC +28 VDC 
discrete lamp on the Event Module is illuminated (CG 1523). Verify TEMP 
light on DSKY is extinguished. Verify PGNS light on the G&N Indicator Control 
Panel is extinguished. 

6.2.5.2.5.1 Set/Verify the following switches on the PSAAM: 


a. PSAAM POWER to ON 

b. INHIBIT VOLTAGE FAIL to OFF 


6.2.5.2.6 Enter VERB 36 into K-148. Press ENTER pushbutton. Press ERROR RESET 
pushbutton on K-148. All computer alarms on the Main Display Console (MDC) 
and LEB AGC DSKY shall clear. Verify that DSKY Rl, R2, R3, VERB, NOUN 
and PROG indications are blank. 

6.2.5.2.7 Deleted. 
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Initiate CMC self-check by entering the following sequence into the K-148; 

a. VERB 21 NOUN 27, ENTER 

b. 77777, ENTER 

c. VERB 15 NOUN 01, ENTER 

d. 1366, ENTER 

Monitor DSKY until R2 (SCOUNT +1) increments twice. If an error is detected, 
the PROGRAM ALARM lamp on the DSKY's shall light. 

Terminate the monitor routine by entering the following into the DSKY: 

VERB 34, ENTER. 

Enter the following into the K-148: 

a. VERB 21 

b. NOUN 27 ENTER 

c. 00000, ENTER 

NOTE: Allow 2 hours to elapse before proceeding to 6.2.5.2.9 with the 
following exceptions: 

a. If the GIN System has been in the power off state for less than 5 days 
with the gimbals in the parked position (0°, 0*, 90°) and the system has 
not been moved, allow 15 minutes to elapse before proceeding. 

b. If the GIN System has been turned off with the gimbals in the unparked 
position for less than 2 hours allow a warmup time equal to the time off 
but not less than 15 minutes to elapse before proceeding. 

CAUTION: If the requirements of 6.2.5.2.10 are not met, remove 1MU 
Operate Power immediately by setting the G/N POWER-IMU 
switch on the LEB Lighting Control Panel to OFF. 

After the required warmup time has elapsed set the GIN IMU MN A and MN B 
circuit breaker on the Right Hand circuit breaker panel to ON (breaker pushed 
in), and the G/N POWER - IMU switch on the LEB Lighting Control panel to 
the IMU position (toggle up). 

Immediately begin monitoring the following measurements. 

a. On the CRT verify that IMU Operate Power is +28.8±3 VDC (CG 1500). 
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.17 Monitor the PIPA Display Scope to insure that each PIPA is moding properly. 
.18 Perform 6.2.6 G&N Operational Test. 

G&N Operation Test 
Initial Conditions 
. 1 Deleted. 

2 Deleted. 

3 Deleted. 

4 Deleted. 

Test Initiation 

1 Enter VERB 92 into K148. Press the ENTER pushbutton. 

2 Enter 00004 into K148. Press the ENTER pushbutton. 

3 The NO ATT discrete shall appear momentarily than go OFF. Verify that 
. the PROGRAM display on the CRT indicates 07. 

NOTE: During this portion of the test the G&N System is exercised through 
its modes. Any failure will be indicated by the PROGRAM ALARM 
lamp on the DSKY's lighting. 

4 After approximately 12 minutes, VERB 06, NOUN 98 will flash and the value 

of the gravity vector in cm/sec 2 shall be displayed in R1 and R2 on the CRT. 

Record these values. 

5 R1 contains the first five digits of the gravity vector and R2 contains the last 
five digits. A decimal point shall be between them. The value for the gravity 
vector shall be 980.00000±05.00000 cm/sec 2 . 

6 Enter VERB 33 into K148. Press the ENTER pushbutton. 

7 When VERB 06 NOUN 98 flashes the value of the horizontal earth rate shall be 
displayed in R1 and R2 on the CRT. Record these values. 

8 R1 contains the first five digits of earth rate and R2 contains the last five 
digits. A decimal point shall be placed between them. R1 shall always be 
00000. The horizontal earth rate shall be 00000.88000^0.1000 earth rate units 
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6.2.6.3.1 Enter VERB 36 into K148. Press the ENTER pushbutton. 

6.2.6.3.2 Enter VERB 41, NOUN 20 into K148. Press the ENTER pushbutton. 

6.2.6.3.3 Enter +00000 into K148 three times. Press the ENTER pushbutton after each 
entry. 

6.2.7 Gimbal Friction Test 

6.2.7.1 Deleted. 

6.2.7.1.1 Enter the following into the K-148: 

VERB 41 NOUN 20 ENTER 

+17000 ENTER 

+17000 ENTER 

+17000 ENTER 

6.2.7.1.2 Verify on the CRT that R1 = +17000, R2 = +17000 and R3 * +17000. Wait 
15 seconds and enter the following info the K-148: 

VERB 41 NOUN 20 ENTER 

+27000 ENTER 

+27000 i ENTER 
+27000 ENTER 

6.2.7.1.3 Verify on the CRT that R1 = +27000, R2 - +27000 and R3 * +27000. Wait 15 
seconds and enter the following: 

VERB 41 NOUN 20 ENTER 

+00000 ENTER 

+00000 ENTER 

+00000 ENTER 

6.2.7.1.4 Verify on the CRT that R1 « +00000, R2 « +00000 and R3 ■ +00000. Wait 
15 seconds before proceeding. 

6.2.7.2 Inner Gimbal Friction Test 

6.2.7.2.1 Setup the ACE Analog Recorders to record the following measurements 

(use speed of 10 mm/sec): 

a. CG 2120 IG TORQUE MOTOR CURRENT 

b. CG 2117 IGA SERVO ERROR IN PHASE 

c. CG 2112 IG IX RESOLVER OUTPUT SIN 

d. CT 2113 IG IX RESOLVER OUTPUT COS 

e. CG 2220 IGA CDU FINE ERROR ' 

f. CG 2221 IGA CDU Coarse Error 
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6.2.7.2.2 


6.2.7.2.3 


6 . 2 . 7 . 2.4 

6.2.7.2.5 


6.2.7.2.6 


6.2.7.2.7 

6.2.7.2.8 


Enter the following sequence into the K-148, pushing the ENTER pushbutton 
after each entry (+360 1G torquing). 


a. 

VERB 21 NOUN 01 ENTR 

b. 

02500 

ENTR 

c. 

00000 

ENTR 

d. 

NOUN 15 

ENTR 

e. 

00000 

ENTR/ENTR 

f. 

40000 

ENTR/ENTR 

g- 

40034 

ENTR/ENTR 

h. 

00000 

ENTR/ENTR 

i. 

00000 

ENTR 


Enter the following sequence into K-148: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER 

Start analog recorders. 

Verify that IG Servo Error Quadrature (CG 2108) is 0.0±1.2V rms. Observe 
measurement CG 2112, IG IX Resolver output SIN, on the analog recorder. 
When steady-state condition occurs, with the reading near zero (approximately 
12 minutesJ stop the recorders. x 

Return the G&N System to the coarse align mode by entering the following 


sequence 

in the K-148. 

VERB 40 

NOUN 20 ENTR 

VERB 41 

NOUN 20 ENTR 

+00000 

ENTR 

+00000 

ENTR 

+60000 

ENTR 

VERB 41 

NOUN 20 ENTR 

+17000 

ENTR 

+17000 

ENTR 

+17000 

ENTR 

VERB 41 

NOUN 20 ENTR 

+27000 

ENTR 

+27000 

ENTR 

+27000 

ENTR 

VERB 41 

NOUN 20 ENTR 

+00000 

ENTR 

+00000 

ENTR 

+60000 

ENTR 


Verify on the CRT that R1 = +00000, R2 = +00000, and R3 = +00000. Wait 
30 seconds before proceeding. 

Enter the following sequence into the K-148. Push the ENTER pushbutton 
after each entry (-360° IG torquing): 

a. VERB 24 NOUN 01 ENTER 

b. 02502, ENTER 

c. 37777, ENTER 

d. 37743, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and (b) appears in R3. 
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6.2.7.2.9 Enter the following sequence into K-148: 

a. VERB 42, press ENTR 

b. VERB 33, press ENTR 


6.2.7.2.10 Start analog recorders. 

6.2.7.2.11 Observe measurement CG 2112, IG IX Resolver Output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near zero 
(approximately 12 minutes), stop the recorders. 

6.2.7.2.12 Return the G&N System to the coarse align mode by entering the following 
sequence in the K-148. 

VERB 40 NOUN 20 ENTR 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

VERB 41 NOUN 20 ENTR 

+17000 ENTR 

+17000 ENTR 

+17000 ENTR 

VERB 41 NOUN 20 ENTR • v 

+27000 ENTR 

+27000 ENTR 

+27000 ENTR 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 , ENTR 

+00000 ENTR 


6.2.7.2.13 

6 . 2 . 7.3 

6.2.7.3.1 


6.2.7.3.2 


Verify on the CRT that R1 = +00000, R2 = +00000, and R3 = +00000. Wait 
30 seconds before proceeding. 

Outer Gimbal Friction Test. 


Set up the ACE Analog Recorders to record the following measurements 
(use speed of 10 mm/sec): 


a. CG 2180 

b. CG 2177 

c. CG 2172 

d. CG 2173 

e. CG 2280 

f. CG 2281 


OG TORQUE MOTOR CURRENT 
OGA SERVO ERROR IN PHASE 
OG IX RESOLVER OUTPUT SIN 
OG IX RESOLVER OUTPUT COS 
OGA CDU FINE ERROR 
OGA CDU Coarse Error 


Enter the following sequence into the K-148. Pushing the ENTER pushbutton 
after each entry (+360° OG torquing): 

a. VERB 24 NOUN 01 ENTR 

b. 02500, ENTR 

c. 40000, ENTR 

d. 40034, ENTR 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and (b) appears in 
R3. 
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6.2.7. 


6.2.7. 

6.2.7. 
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3.3 Enter the following sequence into K-148: 

a. VERB 42, press ENTR 

b. VERB 33, press ENTR 

3.4 Start analog recorders 

3.5 Observe measurement CG 2172, OG IX Resolver output SIN, on the analog 
recorder. When steady-state condition occurs, with the reading near zero 
(approximately 12 minutes), stop the recorders. 

3.6 Return the G4N System to the coarse align mode by entering the following 


sequence 

in the K-148. 

VERB 40 

NOUN 20 ENTR 

VERB 41 

NOUN 20 ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

VERB 41 

NOUN 20 ENTR 

+17000 

ENTR 

+17000 

ENTR 

+17000 

ENTR 

VERB 41 

NOUN 20 ENTR 

+27000 

, ENTR 

+27000 

ENTR 

+27000 

ENTR 

VERB 41 

NOUN 20 ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 


3.7 Verify that OG Servo Error Quadrature (CG 2168) is 0.01±1.2V rms, Verify 

on the CRT that Rl = +00000, R2 = +00000, and R3 = +00000. Wait 30 seconds 

before proceeding. 

3.8 Enter the following sequence into the K-148. Push the ENTER pushbutton 
after each entry (-360° OG torquing): 

a. VERB 24 NOUN 01, ENTER 

b. 02500, ENTER 

c. 37777, ENTER 

d. 37743, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and (b) appears 
in R3. 

. 3.9 Enter the following sequence into K-148: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER 
. 3.10 Start analog recorders. 

. 3.11 Observe measurement CG 2172, OG IX resolver output SIN, on the analog 

recorder. When steady-state condition occurs, with the reading near zero 
(approximately 12 minutes), stop the recorder. 
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6.2.7.3.12 


6.2.7.3.13 


6.2. 7.4 
6.2.7.4.1 


6.2. 7.4.2 


6.2.7.4.3 


6.2.7.4.4 


6.2.7.4.5 


Return the G&N System to the coarse align mode by entering the following 


sequence 

in the K-148: 

VERB 40 

NOUN 20 ENTR 

VERB 41 

NOUN 20 ENTR 

+00000 

ENTR 

+00000 

ENTR 

+00000 

ENTR 

VERB 41 

NOUN 20 ENTR 

+17000 

ENTR 

+17000 

ENTR 

+17000 

ENTR 

VERB 41 

NOUN 20 ENTR 

+27000 

ENTR 

+27000 

ENTR 

+27000 

ENTR 

VERB 41 

NOUN 20 ENTR 

+00000 

ENTR 

+00000 

ENTR 

-06750 

ENTR 

Verify on 

l the CRT that Rl = 


30 seconds before proceeding. 
Middle Gimbal Friction Test. 


Set up the ACE Analog Recorders to record the following measurements (use 


speed of 10 mn/sec): v 

a. 

CG 2150 

MG TORQUE MOTOR CURRENT 

b. 

CG 2147 

MGA SERVO ERROR IN PHASE 

c. 

CG 2142 

MG IX RESOLVER OUTPUT SIN 

d. 

CG 2143 

MG IX RESOLVER OUTPUT COS 

e. 

CG 2250 

MGA CDU FINE ERROR 

f. 

CG 2251 

MGA CDU Coarse Error 


Enter the following sequence into the K-148. Push the ENTER pushbutton 
after each entry (+135° MG torquing); 

a. VERB 24, NOUN 01, ENTER 

b. 02504, ENTER 

c. 63777, ENTER 

d. 77777, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and (b) appears in R3. 
Enter the following sequence in the K-148: 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER 

Start the analog recorder. 

\ferify that MG Servo Error Quadrature (CG 2138) is 0.0±1.2V rms. Observe 
measurement CG 2142, MG IX Resolver output SIN, on the analog recorder. 

When steady-state condition occurs (approximately 5 minutes), stop the 
recorders. ci 
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6 . 2 . 7 . 4 . 6 


6.2.7.4.7 


6 . 2 . 7 . 4 . 8 


6 . 2 . 7 . 4 . 9 

6.2.7.4.10 

6.2.7.4.11 


Return the G&N System to the coarse align mode by entering the following 
sequence in the K-148. 


VERB 40 NOUN 20 ENTR 
VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

VERB 41 NOUN 20 ENTR 
+17000 ENTR 

+17000 ENTR 

+17000 ENTR 

VERB 41 NOUN 20 ENTR 
+27000 ENTR 

+27000 ENTR 

+27000 ENTR 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000 ENTR 

+00000 ENTR 

VERB 41 NOUN 20 ENTR 
+00000 ENTR 

+00000 ’ ENTR 

+06750 ENTR 


Enter the following sequence into the K-148. Push ENTER pushbutton after 
each entry (-135° MG torquing): 

a. VERB 24 NOUN 01, ENTER 

b. 02504, ENTER 

c. 14000, ENTER 

d. 00000, ENTER 

Verify on the CRT that (c) appears in Rl, (d) appears in R2, and (b) appears 
in R3. 


Enter the following sequence in the K-148. 

a. VERB 42, press ENTER 

b. VERB 33, press ENTER 

Start analog recorders. 

Observe measurement CG 2142, MG IX Resolver output SIN, on the analog 
recorder. When the steady-state condition occurs (approximately 5 minutes), 
stop the recorders. 

Return the G&N System to the coarse align mode by entering the following 
sequence in the K-148. 

a. VERB 40 NOUN 20, press ENTER 

b. VERB 41 NOUN 20, press ENTER 

c. +00000, press ENTER 

d. +00000, press ENTER 

e. +00000, press ENTER 


52 






I 1 . 




<ji % 



APOLLO G4N Specification 
ND1002348 p 

6.2.7.5 Examine the traces of the recorded measurements for all six phases of this 

test to detect any sharp discontinuities. Disregard transients of 0.5 second 
duration or less on the Gimbal Torque motor current traces, disregard 
transients on the CDU fine error measurement traces. The Gimbal Torque 
motor currents shall not exceed 0.125 ampere. The CDU Fine Error measure¬ 
ments shall not exceed ±70 mv rms. The CDU Coarse Error measurement 
shall not exceed ±680 mv rms. 

6.2.8 G&N Panel Brightness and Lamp Test 

6.2.8.1 Proceed with this test if 6.2.5.2 or 6.2.3 hat> been performed and system 
operation has not been interrupted. If system operation has been interrupted, 
perform 6.2.5.2 before proceeding with this test. 

6.2.8.2 Rotate the RETICLE BRIGHTNESS thumbwheel on the Control Indicator Panel 
and verify the capability to control the illumination of the following lamps: 

a. SCT reticles 

b. SXT reticles 

c. Telescope Panel Angle Counters , 

6.2.8.3 Turn on LIGHTS-INTEGRAL control on Left Hand Circuit Breaker panel and 
LEB Lighting Control Panel. 

6.2.8.4 Adjust the brightness controls on the LEB Lighting Control Panel and Left Hand 
Circuit Breaker Panel from minimum brightness to maximum brightness. 
Verify the operation of the G&N Indicator Control Panel lamps. 

6.2.8.4.1 , Re-adjust brightness controls for minimum acceptable lighting. Turn off 

LIGHTS-INTEGRAL control on Left Hand Circuit Breaker panel and LEB 
Lighting Control Panel. 

6.2.8.5 Push and hold the CONDITION LAMPS switch on the G&N Indicator Control 
Panel to TEST. Verify the illumination of the following lamps: 

a. STAR ACQ 

b. MASTER ALARM lamp 

6.2.8.6 Set the CONDITION LAMPS switch to ON. Lamps a and b in 6.2.8.5 shall 
extinguish. 

6.2.9 Semi-Automatic Moding Check 

Proceed with this test if 6.2.3 has been completed and system operation has 
not been interrupted. If system operation has been interrupted perform 
6.2.5.2 before proceeding with this test. 

6.2.9.1 Test Initiation 

6.2.9.1.1 Set the G/N POWER OPTICS switch on the LEB Lighting Control Panel to 
OPTICS. Verify OPTX BUS, 28V 8006*1% and 5% Power Supplies. 
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6.2.9.1.2 


6.2.9.1.3 


6.2.9.1.4 


6.2.9.2 


6.2.9.3 


Enter VERB 92 into K148. Press the ENTER pushbutton. 

Enter 00010 into K148. Press the ENTER pushbutton. 

After approximately 5 seconds observe VERB 06 NOUN 01 flashing on the 
CRT and Program display indicates 07. 

Enter VERB 33 and press ENTER. The NO ATT lamp on the DSKY's shall 
light. After approximately 30 seconds the following data shall be displayed 
on the CRT. 

a. VERB 06 NOUN 02 flashing 

b. R1 = +00000 ± 00007 

c. R2 » +00000 ± 00007 

d. R3 = +00000 dt 00007 

e. IG angle = 000 ± 3 deg. \ 

f. MG angle = 000 ± 3 deg. 

g. OG angle = 000 ± 3 deg. 

Enter VERB 33 and press ENTER. After approximately 20 seconds the 
following data shall be displayed on the CRT. 

a. VERB 06 NOUN 03 flashing 

b. R1 = +04500 ± 00007 

c. R2 = +04500 ± 00007 

d. R3 = +04500 ± 00007 

e. IG angle = 045 ± 3 deg. 

f. MG angle = 045 ± 3 deg. 

g. OG angle = 045 ± 3 deg. 
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6.2.9.4 Enter VERB 33 and press ENTER. The NO ATT lamp on the DSKY's shall 
extinguish. After approximately 5 seconds the following data shall be dis¬ 
played on the CRT. 

a. VERB 05 NOUN 97 flashing 

b. R1 = 00000 ± 00003 

c. R2 = 00000 ± 00003 

d. R3 = 00000 ± 00003 

NOTE: Negative numbers will be displayed in octal complement form, 
i.e., -00001 = 77776. 

6.2.9.5 Enter VERB 33 into 11148. Press the ENTER pushbutton. The NO ATT 
lamp on the DSKY's shall light. After approximately 20 seconds the following 
data shall be displayed on the CRT. The PGNS Caution Lamp on the Indicator 
Control Panel shall light 

\ 

a. VERB 06 NOUN 05 flashing ' s 

b. R1 = +07100±00007 

c. R2 = +07100±00007 

d. R3 = +07100±00007 

e. IG angle = 071±3 deg 

f. MG angle - 071±3 deg 

g. OG angle = 071±3 deg 

The GIMBAL LOCK lamps on the DSKY's shall light. 

6.2.9.6 Enter VERB 33 and press ENTER. After approximately 20 seconds the 
following data shall be displayed on the CRT. 

a. VERB 06 NOUN 06 Flashing 

b. R1 = +09000±00007 

c. R2 = +09000±00007 

d. R3 * +09000±00007 

e. IG angle = 090±3 deg 

f. MG angle = 090±3 deg 

g. OG angle - 090±3 deg 

6.2.9.7 Enter VERB 33 and Press ENTER. After approximately 20 seconds the 
following data shall be displayed on the CRT. 

a. VERB 06 NOUN 07 

b. R1 * +13500±00007 

c. R2 = +13500±00007 
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6.2.9.7 (Cont) d. R3 = +13500*00007 

e. IG angle = 135±3 deg 

f. MG angle = 135*3 deg 

g. OG angle = 135*3 deg 

6.2.9.8 Enter VERB 33 and press ENTER. After approximately 20 seconds VERB 
06 NOUN 8 shall flash. The GIMBAL LOCK lamp shall extinguish on the 
DKSY's. The PGNS Caution lamp on the Indicator Control Panel shall 
extinguish. The gimbal angles as displayed in Rl, R2 and R3 shall be 
approximately 135 deg, 135 deg and 45 deg, respectively. 

6.2.9.9 Enter VERB 33 and press ENTER. The NO ATT lamp on the DSKY f s shall 
extinguish. After approximately 5 seconds the following data shall be 
displayed on the CRT. 

a. VERB 05 NOUN 97 flashing 

b. Rl = 00000*00003 

c. R2 * 00000*00003 

d. R3 = 00000±00003 

\ 

6.2.9.10 Enter VERB 33 into KJ48. Press the ENTER pushbutton. The NO ATT lamp 
on the DSKY's shall light. After approximately 20 seconds the following data 
shall be displayed on the CRT. The PGNS caution lamp on the Indicator 
Control Panel shall light. 

a. VERB 06 NOUN 10 flashing 

b. Rl = +22500*00007 

c. R2 = +22500*00007 

d. R3 = +22500*00007 

e. IG angle = 225*3 deg. 

f. MG angle = 225*3 deg. 

g. OG angle = 225*3 deg. 

The GIMBAL LOCK lamp on the DSKY's shall light. 

6.2.9.11 Enter VERB 33 and press ENTER. After approximately 20 seconds the follow¬ 
ing data shall be displayed on the CRT. The PGNS caution lamp on the Ihdicator 
Control Panel shall extinguish. 

a. VERB 06 NOUN 11 flashing 

b. Rl = +22500*00007 

c. R2 = +22500*00007 

d. R3 =+31500*00007 

e. IG angle = 225*3 deg. 

f. OG angle = 225*3 deg. 

g. MG angle = 315*3 deg. 

The GIMBAL LOCK lamp on the DSKY shall extinguish. 
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6.2.9.12 Enter VERB 33 and press ENTER. The NO ATT lamp on the DSKY's shall 
extinguish. After approximately 5 seconds the following data shall be 
displayed on the CRT. 

a. VERB 05 NOUN 97 flashing 

b. R1 = 00000±00003 

c. R2 = 00000±00003 

d. R3 = 00000±00003 

6.2.9.13 Enter VERB 33 into K148. Press the ENTER pushbutton. The NO ATT lamp 
on the DSKY's shall light. After approximately 20 seconds the following data 
shall be displayed on the CRT. 

a. VERB 06 NOUN 13 flashing 

b. El = +31500*00007 

c. R2 = +31500*00007 

d. R3 = +31500*00007 

e. IG angle * 315*3 deg. 

f. MG angle * 315±3 deg. 

g. OG angle = 315*3 deg. \ 

6.2.9.14 Enter VERB 33 and press ENTER. The NO ATT lamp on the DSKY's shall 
extinguish. After approximately 5 seconds the following data shall be dis¬ 
played on the CRT. 

a. VERB 05 NOUN 97 flashing 

b. R1 = 00000±00003 

c. R2 = 00000*00003 

d. R3 = 00000*00003 

6.2.9.15 Enter VERB 33 into K148. Press the ENTER pushbutton. The NO ATT lamp 
on the DSKY's shall light. After approximately 20 seconds the following data 
shall be displayed on the CRT. The PGNS Caution lamp on the Indicator Control 
Panel shall light. 

a. VERB 06 NOUN 15 flashing 

b. R1 = +28900*00007 
C. R2 = +28900*00007 

d. R3 = +28900±00007 

e. IG angle = 289±3 deg. 

f. OG angle = 289*3 deg. 

g. MG angle = 289*3 deg. 

The GIMBAL LOCK lamp on the DSKY's shall light. 
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6.2.9.16 Enter VERB 33 and press ENTER. After approximately 20 seconds the 
following data will be displayed on the CRT. The PGNS Caution lamp on the 
Indicator Control Panel shall extinguish. 

a. VERB 06 NOUN 16 flashing 

b. R1 * +00000*00007 

c. R2 =+00000*00007 

d. R3 * +00000*00007 

e. IG angle « 000*3 deg. 

f. MG angle = 000*3 deg. 

g. OG angle = 000*3 deg. 

The GIMBAL LOCK lamp on the DSKY’s shall extinguish. 

6.2.9.17 Enter VERB 33 and press ENTER. The COMP ACTY lamp on the DSKY’s 
shall flash for a few seconds. After approximately 15 seconds the following 
data shall be displayed on the CRT. 

a. VERB 06 NOUN 98 flashing 

b. R1 = OOOxx 

c. R2 = xxxxx ' ' 

The GIMBAL LOCK lamp on the DSKY’s shall light. The PGNS Caution lamp 
on the Indicator Control Panel shall light. 

Record R1 and R2 as the Middle Gimbal CDU drive rate. MG rate = R1 • R2 
•/sec. The Middle Gimbal CDU drive rate shall be 14*2’/sec. 

6.2.9.18 Enter VERB 33 into K148. Press the ENTER pushbutton. After approximately 
30 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 98 flashing 

b. R1 = OOOxx 

c. R2 = xxxxx 

The GIMBAL LOCK lamp on the DSKY’s shall extinguish. The PGNS Caution lamp 
on the Indicator Control Panel shall extinguish. 

Record R1 and R2 as the Inner Gimbal CDU drive rate. 

IG rate = R1 • R2 °/sec. The Inner Gimbal CDU drive rate shall be 14±2 # /sec. 
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Enter VERB 33 into K148. Press the ENTER pushbutton. After approximately 
30 seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 98 flashing 

b. R1 = OOOxx 

c. R2 = xxxx 

Record R1 and R2 as the Outer Gimbal CDU drive rate. 

OG rate = R1 • R2. °/sec. The Outer Gimbal CDU drive rate shall be 
14±2*/sec. 

Enter VERB 33 into K148. Press the ENTER pushbutton. The NO ATT lamp 
on the DSKY's shall extinguish. After approximately 20 seconds VERB 21 
NOUN 22 shall flash on the CRT. Enter +00100 into K148 three times. Press 
the ENTER pushbutton after each entry. The NO ATT lamp on the DSKY’s shall 
momentarily light, then extinguish. After approximately 100 seconds VERB 01 
NOUN 10 flashing shall be displayed on the CRT. Press the ENTER pushbutton. 

Verify R1 « 33xxx. 

The ISS WARNING Lamp on the Indicator Control Panel shall light. 

The ISS WARNING and ISS CDU FAIL discretes on the CRT shall be ON. 

Enter VERB 33 into K148. Press the ENTER pushbutton. ISS WARNING and 
ISS CDU FAIL shall be OFF. After approximately 20 seconds VERB 21 NOUN 22 
shall flash on the CRT. Enter +03375 into K148 three times. Press the ENTER 
pushbutton after each entry. The NO ATT lamp on the DSKY's shall momentarily 
light, then extinguish. After approximately 100 seconds VERB 01 NOUN 10 
flashing shall be displayed on the CRT. Press the ENTER pushbutton. 

Verify R1 = 33xxx. 

The ISS WARNING lamp on the Indicator Control Panel shall light. 

The ISS WARNING and ISS CDU FAIL discretes on the CRT shall be ON. 

Enter VERB 33 into K148. Press the ENTER pushbutton. The NO ATT 
lamp on the DSKY's shall light. After approximately 20 seconds VERB 
06 NOUN 91 shall flash on the CRT. The ISS WARNING lamp on the 
Control Indicator Panel shall extinguish. The ISS WARNING and ISS CDU FAIL 
discretes on the CRT shall be OFF. 

CAUTION; See paragraph 5.1.2.11 before proceeding. Set the OPTICS ZERO 
switch on the G&N Indicator Control Panel to ZERO. Wait 15 seconds. Set 
the OPTICS ZERO switch to OFF. Set the OPTICS MODE switch to CMC. 

Enter VERB 33, press ENTER. After approximately 25 seconds the following 
data shall be displayed on the CRT. 
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6.2.9.24 (Cont) 

6.2.9.25 


6.2.9.26 

6.2.9.27 

6.2.9.27.1 

6.2.9.27.1.1 

6.2.9.27.1.2 

6.2.9.27.2 

6.2.9.27.2.1 


a. VERB 06 NOUN 98 flashing 

b. R1 = OOOxx 

c. R2 = xxxxx 

Record R1 and R2 as the Shaft Optics CDU drive rate. 

Shaft rate = R1 *R2. The Shaft Optics CDU drive rate shall be 
15.10±3. 78°/sec. 

Enter VERB 33 into K148. Press the ENTR pushbutton. In about 15 
seconds the following data shall be displayed on the CRT. 

a. VERB 06 NOUN 98 

b. R1 = OOOOx 

c. R2 = xxxxx 

Record R1 and R2 as the Trunnion Optics CDU drive rate. Trunnion 
rate = R1 *R52. The Trunnion Optics CDU drive rate shall be 
3. 77±0. 94°/sec. 

Terminate the Semi-Automatic Moding Check by entering VERB 34 
into K148. Observe PROG display on DSKY’s is 00. Press the ENTER 
pushbutton. 

Computer Manual Mode Optics Drive 

NOTE: Perform the following procedure only if GNIC panel, 
i P/N 2021290-51 is installed in the spacecraft. 

Place the OPTICS ZERO switch on the Indicator Control Panel to 
ZERO and the OPTICS MODE switch to CMC. 

Wait 20 seconds and then place the OPTICS ZERO switch on the Indicator 
Control Panel to OFF. A 

Perform the following on the DSKY: 

VERB 41 NOUN 91 ENTR 
+00000 ENTR 

+00000 ENTR 

Place the OPTICS MODE switch on the Indicator Control Panel to 
MANUAL. Perform the following step within 1 minute. 

Perform the following on the DSKY: 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00002 ENTR 
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6.2.9.27.2.5 

6.2.9.27.2.6 

6.2.9.27.2.7 

6.2.9.27.3 

6.2.9.27.4 

6.2.9.27.4.1 

6.2.9.27.4.2 
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Perform the following on the DSKY: 

VERB 16 NOUN 91 ENTR 

Record R1 and R2 when the values settle out. 

Set the OPTICS ZERO switch to ZERO. 

Perform the following on the DSKY after a 10-second delay: 

VERB 24 NOUN 01 ENTR 
00053 ENTR 

00360 ENTR 

00360 ENTR 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00002 ENTR/ENTR 

00014 ENTR 

06000 ENTR 

Set the OPTICS ZERO switch on the Indicator Control Panel to OFF. 

Press the Key Release pushbutton. Record R1 and R2 when they are 
settled out. 

Perform the following calculations for Shaft and Trunnion. Subtract 
the values of R1 and R2 from Step 6.2.9.27.2.2 from the respective 
values of R1 and R2 of Step 6.2. 9.27.2.6. 

Verify R1 - Rl 0 * 10. 65 deg±l. 00 deg 
6 i 

and R2 - R2 * 2.66 deg±0.26 deg 

6 2 

Set the SPEED switch to*"MED" and the DIRECT/RESOLVED switch 
to DIRECT. 

Set the OPTICS Hand Controller full right. Record R1 and release the 
Hand Controller. 

Set the OPTICS Hand Controller full left. Record R1 and release the 
Hand Controller. 

Perform the following calculations for Shaft. Subtract the value of R1 

from Step 6.2. 9.27. 2. 6 (Rl_ ) from the value of R1 recorded in Step 
26 

6.2.9.27.4 (Rl 40 ). 

Verify Rl^ - Rl^ “ +1 * 63 deg ±0 * 49 deg * 

Subtract the value of R1 from Step 6.2. 9.27.2. 6 (Rl 2 ) ^ rom the value 
of R1 recorded in Step 6.2. 9.27.4.1 (Rl 41 ). 

Verify Rl 41 -RI 26 * -1. 63 deg ±0. 49 deg. 
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6.2.9.27.4.3 Set the OPTICS Hand Controller full up. Record R2 and release the 
Hand ControUer. 

6.2.9.27.4.4 Set the OPTICS Hand ControUer fuU down. Record R2 and release the 
Hand Controller. 

6.2.9.27.4.5 Perform the foUowing calculations for Trunnion, Subtract the value of 
R2 from Step 6.2.9.27.2.6 (R2 26 ) from the value of R2 recorded in 
Step 6.2.9.27.4.3 (R2 43 ). 

Verify R2 43 - R2 26 * 0.40 deg ±0.12 deg. 

Subtract the value of R2 from Step 6.2.9.27.2.6 (R2 2 6) from the value of 
R2 recorded in Step 6.2.9.27.4.4 ^2^). 

Verify R2 44 - R2 26 =-0.40 deg ±0.12 deg. 

6.2.9.27.5 Perform the foUowing on the DSKY: 

\ 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00000 ENTR 

6.2.9.28 OPTICS CDU FINE ERROR TESTS 

6.2.9.28.1 Set the OPTICS MODE switch to MAN. 

6.2.9.28.2 Perform the foUwing on the DSKY: 

VERB 21 NOUN 16 ENTR 
00012 ENTR 

00000 ENTR 

6.2.9.28.3 Using the OPTICS HAND CONTROLLER and a convenient CONTROLLER SPEED, 
drive the optics shaft until the shaft TPAC indicates 150 degrees and drive the 
optics trunnion until the trunnion TPAC indicates 0. 00 degrees. Place OPTICS 
SPEED switch in LO. 

6.2.9.28.4 Perform the foUowing on the DSKY: 

VERB 21 NOUN 10 ENTR 
00012 ENTR 

00001 ENTR 

Observe: Tracker Fail and PGNS Warning lamps ON. 
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6.2.9.28.5 Perform the following on the DSKY: 

VERB 21 NOUN ENTR 

00012 ENTR 

00000 ENTR 

Depress Error Reset and observe the Tracker Fail and PGNS Warning 
lamps OFF. 

6.2.9.28.6 Using the OPTICS HAND CONTROLLER and a convenient CONTROLLER SPEED, 
drive the optics shaft until the shaft TPAC indicates 0. 00 degree and drive 

the optics trunnion until the TPAC indicates 0.75 degree. Place OPTICS 
SPEED switch to LO. 

6.2.9.28.7 Perform the following on the DSKY: 

VERB 21 NOUN 10 ENTR 

00012 ENTR 

00001 ENTR 

Observe: Tracker Fail and PGNS Warning lamps ON. 

6.2.9.28.8 Perform the following on the DSKY: 

VERB 21 NOUN 10 ENTR 

00012 ENTR 

00000 ENTR 

Depress Error Reset and observe the Tracker Fail and PGNS Warning 
lamps OFF. 

6.2.9.28.9 Set the ZERO OPTICS switch to ZERO. 

6.2.9.29 Set the G/N Power-Optics Switch on the LEB lighting control panel to OFF. 

6.2.10 Zero Optics Test 

6.2.10.1 Set the G&N POWER-OPTICS switch on the LEB to OPTICS. Verify Power 

Supplies. 

NOTE: Proceed with this test if 6.2.3 Operate Power on test has been 
completed and system operation has not been interrupted. If 
system operation has been interrupted perform 6.2.5.2. Turn 
On Procedure before proceeding. 
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INITIALIZATION 

6.2.10.2 Insure that the following switches on the G&N Indicator Control Panel 
are set as follows: 

a. OPTICS TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 

c. OPTICS SPEED to HI 

d. OPTICS MODE to MAN 

OPTICS ZERO MODE TEST 

6.2.10.3 Monitor the Optics CDU's by entering VERB 16 NOUN 91 into K148. 
Press the ENTER pushbutton. 
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6.2.10.4 CAUTION: See Paragraph 5.1.2.11 before proceeding. Set the OPTICS 
ZERO switch on the G&N Indicator Control Panel to ZERO. Wait 15 seconds. 
Verify the Optics zeroed properly by observing the following on R1 and R2 

of the CRT. 

a. R1 = +0.00° +0.02 # , -0.03° (Shaft Angle) 

b. R2 = +0.000° +0.006°, -0.007° (Trunnion Los Angle) 

6.2.10.4.1 Enter the following: 

VERB 01 NOUN 10, ENTER 
00033 ENTER 

Verify R1 = XXX6X 

6.2.10.4.2 Set the OPTICS ZERO switch to OFF and the OPTICS MODE switch to CMC. 
Enter the following: 

ENTER 

00033, ENTER \ 

Verify R1 * XXX5X 

6.2.10.4.3 Set the OPTICS MODE switch to MAN. Press the KEY-REL pushbutton. 
OPTICS TIME TO ZERO TEST 

6.2.10.5 Deleted. 

6.2.10.6 Deleted. 

6.2.10.7 Deleted. 

6.2.10.8 Deleted. 

6.2.10.9 Deleted. 

6.2.10.10 Deleted. 

6.2.10.11 Deleted. 

OPTICS BACKUP MODE TEST 
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6.2.11.3 

6.2.11.3.1 

6.2.11.3.1.1 

6.2.11.3.1.2 
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Insert the Inflight Tool (V36601405) into the Trunnion Tool input and engage 
drive mechanism (button out). Verify that the trunnion turns by viewing 
the movement through the SCT eyepiece while turning the tool until the TPAC 
reads +5*. Remove the tool from the Trunnion tool input. 

Insert the Inflight Tool (V36601405) into the Shaft Tool input and engage the drive 
mechanism (button out). Verify that the Shaft turns by viewing the movement 
through the SCT eyepiece while turning the tool so that the shaft moves through 
an angle from 0° to +3° to 0* as indicated on the shaft TPAC. Disengage the 
shaft drive mechanism (button in) and remove the tool. 

Insert the Inflight Tool (V36601405) into the Trunnion Tool input. Verify that 
the Trunnion turns by viewing the movement through the SCT eyepiece while 
turning the tool so that the trunnion moves from +5° to -5° and back to zero as 
indicated on the Trunnion TPAC. Disengage the trunnion drive mechanism 
(button in) and remove the tool. 

OPTICS Coordinate Trnasformation Control Test. 

Set the G/N POWER-OPTICS switch on the LEB to OPTICS. Verily Power 
Supplies. | 

NOTE: Proceed with this test if 6.2.3 Operate Power On Test has been 

completed and system operation has not been interrupted. If system 
operation has been interrupted, perform 6.2.5.2, Turn On Procedure, 
before proceeding. 

INITIALIZATION 

Verify and/or set the following switches on the G&N Indicator Control Panel 
to the position indicated. 

a. OPTICS TEL TRUN to SLAVE to SXT 

b. OPTICS COUPLING to DIRECT 

c. OPTICS SPEED to HI 

d. OPTICS MODE to MAN 

Enter the following into the K-148. 

VERB 16 NOUN 91 ENTR 
Deleted. 

Deleted. 

Deleted. 
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CAUTION: See Paragraph 5.1.2.11 before proceeding. 

Set the OPTICS ZERO switch on the G&N Panel to ZERO. Wait 15 
seconds. Return the OPTICS ZERO switch to OFF. 

Set up the analog recorders to monitor the following measurements: 

a. CG 3170 SCT Trunnion Tachometer Output. 

RESOLVED MODE PHASING AND IMAGE RATE TEST. 

Using the OPTICS CONTROL STICK, drive the Optics until R1 * +225.00 
and R2 =* +10.000 on the CRT and the DSKY's. 

Set the OPTICS COUPLING switch on the GW Panel to RSLV and the OPTICS 
Speed switch to MED. 

Position the movable optics target such that it is centered on the SCT reticle 
pattern. 

Record time. Quickly displace the OPTICS CONTROL STICK 45+10 degrees 
in the upper right hand quadrant while sighting on the optics target through 
The SCT eyepiece. The target shall appear to move in the upper right field 
of view of the SCT at 45+10 deg. When target leaves the SCT upper right field 
of view press MARK pushbutton. The PROG alarm light shall light. 

From the uplink file tape,the compressed data tape^ or the PCM tape,request 
a data reduction of the Shaft CDU register (address 36) and the TIME 2 and 
TIME 1 registers (addresses 24 and 25 respectively) and the PROG alarm 
discrete for the period during which the OPTICS CONTROL STICK was being 
displaced above. The Shaft CDU angle shall be 225.00+10.00 degrees at the 
time the PROG alarm occurred. The elapsed time from time of OPTICS 
CONTROL STICK displacement to the time the PROG alarm discrete is 
obtained shall be 19 to 32 seconds. 

Set the OPTICS COUPLING switch to DIRECT. Again using the OPTICS 
CONTROL STICK, drive the optics until R1 = +225.00 and R2 = +10.000. 

Set the OPTICS COUPLING switch to RSLV. 

While sighting on the optical target through the SCT eyepiece, displace the 
OPTICS CONTROL STICK fully to the right. Verify that the target image 
appears to move in a straight line horizontally to the right and release the 
OPTICS CONTROL STICK when the target image reaches the edge of the 
SCT field of view. 
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6.2.11.13 CAUTION: See Paragraph 5.1.2.11 before proceeding. 

Set the OPTICS COUPLING switch on the G&N Panel to DIRECT. 

Set the OPTICS ZERO switch to ZERO. 

6.2.12 OPTICS FUNCTIONAL TEST 

6.2.12.1 Deleted. 

6.2.12.2 Set/verify the G/N POWER-OPTICS switch on the LEB Lighting Control 

Panel to OPTICS. Verify the following: 

a. +28 VDC OPTX OPERATE BUS (CG 1530) is 28.8±3 VDC. Record the 
indication on the CRT. 

b. CG 1211 OPTX 28V 800 cps 1% 0 ph not flashing on CRT. 

c. CG 1212 OPTX 800 cps 5% -90 ph not flashing on CRT. 

6.2.12.3 Deleted 

6.2.12.4 CAUTION: See Paragraph 5.1.2.11 before proceeding. 

Insure that the Optics control switches on the G&N Indicator Control Panel 
are set as follows: 

a. OPTICS ZERO to ZERO 

b. OPTICS MODE to MAN 

c. OPTICS SPEED to LO 

d. OPTICS COUPLING to DIRECT 

e. OPTICS TRUN to SLAVE to SXT 

6.2.12.5 Set OPTICS ZERO switch to OFF. 

6.2.12.6 Resolution checks 

6.2.12.6.1 SXT Resolution Check - MSO Only 

6.2.12.6.1.1 Sight through the SXT eyepiece. Using the OPTICS CONTROL STICK, 
adjust the SXT to obtain the best reflected field of view of the 5-inch 
autocollimator reticle engravings at the center of view. 

6.2.12.6.1.2 Note that the autocollimator reticle contains a series of lines of different 
thickness and width. Each set of lines is marked with a number (20, 15, 

10, 7, 5, 3) which indicates the angle subtended by one line and one space. 
View each set of lines to determine the lowest numbered set in which 
resolution between lines (ability to distinguish separate distinct lines within 
a set) can be made. Record the number associated with that set of lines. 
The SXT resolution shall be at least 10 arc seconds at the center of the field 
of view. 
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6.2.12.6.2 SCT Resolution Check 

6.2.12.6.2.1 Sight through the SCT EYEPIECE. Using the OPTICS CONTROL STICK 
adjust the SCT to obtain the best view of the SCT RESOLUTION CHART held 
in the Optics line of sight. 

6.2.12.6.2.2 Note the chart contains sets of lines. View each set of lines to determine 

the lowest numbered set in which the resolution between lines (ability to distin- 
guish separate lines within a set) can be made. The SCT shall have a 
resolution of at least 3 arc minutes at the center of the field of view. 

6.2.12.7 Slave Telescope Mode Checks 

6.2.12.7.1 Verify/perform OPTICS POWER ON TEST per paragraph 6.2.3.2. • 

6.2.12.7.2 Set/Verify the following switches on G&N INDICATOR CONTROL PANEL: 

a. OPTICS TEL TRUN - SLAVE to SXT 

b. OPTICS COUPLING - DIRECT 

c. OPTICS SPEED - HI 

6.2.12.7.3 Monitor OCDU’s by entering VERB 16 NOUN 91 into K-148. Press ENTER. 

6.2.12.7.4 Set OPTICS MODE to MAN. 

6.2.12.7.5 Using the Optics Hand Controller drive the optics until: 

R1 = +000.00±001.00 (SHAFT) 

R2 = +10.000±01.000 (TRUNNION) 

6.2.12.7.6 Verify on the CRT and Optics Panel: 

SHAFT TPAC = R1 ±0.11 DEG 
TRUN TPAC = R2 ±0.22 DEG 

6.2.12.7.7 Set the OPTICS TEL TRUN on the G&N INDICATOR CONTROL PANEL to 0 # . 

6.2.12.7.8 Verify: 

SHAFT TPAC = R1 ±0.11 DEG 
TRUN TPAC = 0.0° ±0.22 DEG 

R2 approximately equal to value specified in step 6.2.12.7.5. 

6.2.12. 7.9 Set the OPTICS TEL TRUN on the G&N INDICATOR CONTROL PANEL TO 
OFFSET 25°. 








APOLLO GliN Specification 
ND1002348 P 


6.2.12.7.10 Verify on CRT and Optics Panel: 

SHAFT TPAC * R1 ±0.11 DEG 
TRUN TPAC * 25* ±1.00 DEG 

R2 approximately equal to value specified in step 6.2.12.7.5. 

6.2.12.7.11 On the G&N INDICATOR CONTROL PANEL set the OPTICS TEL TRUN to 
SLAVE to SXT. 

6.2.12.7.12 Verify on CRT and Optics Panel: 

SHAFT TPAC « R1 ±0.11 DEG 
TRUN TPAC = R2 ±0.22 DEG 

6.2.12.7.13 CAUTION: See Paragraph 6.1.2.11 before proceeding. 

On the G&N INDICATOR CONTROL PANEL set the OPTICS ZERO to ZERO. 
Wait 15 sec. 

6.2.12.7.14 Verify on CRT and OPTICS PANEL. 

R1 * 000.00 +000.02, -000.03 
R2 = 00.000 +00.006, -00.007* 

SHAFT TPAC = R1 ±0.11 DEG 
TRUN TPAC = R2 +0.22 DEG 

6.2.12.7.15 If Optics testing will not be continued, set the G&N POWER-OPTICS switch 
on the LEB Lighting Control Panel to OFF. 

6.2.12.8 SXT Parallelism Tests 

6.2.12.8.1 Remove the plug from the base of the SXT eyepiece and install the Adapter 
Assembly and Portable Light Assembly. Turn on the light. 

NOTE: If needed to reduce external light, place a photographers hood 
over the optics head. 

6.2.12.8.2 SXT Auto Collimator Parallelism Test - MSO only. 

6.2.12.8.2.1 Using the OPTICS CONTROL STICK drive the SXT St LOS Trunnion to 
+15.00° ±2° as indicated in R2 of the DSKY. Maintain a Shaft CDU angle of 
000.00±0.10 degrees. 

6.2.12.8.2.2 Sight through the 5-inch autocollimator eyepiece and adjust the measurement 
knob to superimpose the SXT LLOS horizontal reticle image upon the auto¬ 
collimator horizontal filar. Record the autocollimator reading. 
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6.2.12.8.2.3 Repeat 6.2.12.8.2.2 twice. Calculate and record the average of the three 
autocollimator readings. 

6.2.12.8.2.4 Set the OPTICS ZERO switch to ZERO. 

6.2.12.8.2.5 Again sight through the 5-inch autocollimator eyepiece and adjust the 
measurement knob to bring the SXT St LOS horizontal reticle and auto¬ 
collimator horizontal filar images to coincide. Record the autocollimator 
reading. 

6.2.12.8.26 Repeat 6.2.12.8.2.5 twice. Calculate and record the average of the three 
autocollimator readings. The average value obtained here shall not differ 
from that obtained in 6.2.12.2.3 by more than 10 arc seconds. 

6.2.12.8.3 Deleted. 

6.2.12.8.3.1 Deleted. 

6.2.12.8.3.2 Deleted. 

\ 

6.2.12.8.3.3 Deleted. ' % 

6.2.12.8.3.4 Deleted. 

6.2.12.9 SXT, CMC Functional Check 

6.2.12.9.1 CAUTION: See Paragraph 5.1.2.11 before proceeding. 

Set the OPTICS MODE switch to MAN. Set the OPTICS ZERO switch 
to ZERO. After 15 seconds, return the switch to OFF. 

6.2.12.9.2 Sight through the SXT. Using the Control Stick align the SXT St LOS with 
Optical Target No. 1. 

6.2.12.9.3 When aligned, record the value of the Shaft and Trunnion CDU's from the CRT. 

6.2.12.9.4 Sight through the SXT. Using the Control Stick align the SXT St LOS with 
Optical Target No. 2. 

6.2.12.9.5 When aligned, record the value of the Shaft and Trunnion CDU’s from the CRT. 

6.2.12.9.6 CAUTION: See Paragraph 5.1.2.11 before proceeding. 

Set the OPTICS ZERO switch on the G&N Indicator Control Panel to ZERO. 
After 15 seconds set the OPTICS ZERO switch to OFF. Set the OPTICS MODE 
switch to CMC. 
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6.2.12.9.8 


6.2.12.9.90 


6.2.12.9.10 


6.2.12. 9.11 


6.2.12.9.12 


6.2.13 


6.2.13.1 

6.2.13.1.1 


6.2.13.1.2 
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Enter VERB 41, NOUN 91, ENTER into the DSKY. Enter the value for 
Shaft from 6.2.12.9.3 into the DSKY and press ENTER. Enter the value 
for Trunnion from 6.2.12. 9.3 into the DSKY and press ENTER. 

Sight through the SXT. The St LOS should be approximately centered on 
the Optical Target No. 1 Record the value of Shaft and Trunnion CDU’s 
from the CRT. The difference between these values and the corresponding 
values recorded in 6.2.12.9.3 shall be less than 0. 06 degrees for the Shaft and 
0. 02 degrees for the Trunnion. Record the difference. 

Enter VERB 41, NOUN 91, ENTER into the DSKY. Enter the value for shaft 
from 6.2.12. 9.5 into the DSKY and press the ENTER pushbutton. Enter the 
value for Trunnion from 6.2.12. 9.5 into the DSKY and press the ENTER 
pushbutton. 

Sight through the SXT. The St LOS should be approximately centered on the 
Optical Target No. 2. Record the value of Shaft and Trunnion CDU's from 
the CRT. The difference between these values and the corresponding values 
recorded in 6.2.12.9.5 shall be less than 0.06 degress for the Shaft and 
0. 02 degrees for the Trunnion. Record the difference. 

CAUTION: See Paragraph 5.1.2.11 before proceeding. Set the OPTICS ZERO 
switch to ZERO. Wait 15 seconds. 

If OPTICS testing will not continue, set the G&N Power Optics switch on the 
LEB Lighting Panel to OFF. 

Optics Slew Rate Tests 

Optics Hand Controller Rates 

Verify the appropriate K-Start tape for OPT H/C SLEW RATE & RATE SF 
is on the K-Start reader. The tape numbers and their associated Flight 
Ropes are found in Appendix n. Start the tape reader. When tape reader 
stops, verify the following on the CRT DSKY display: 

(a) R1 = +08282 

(b) R2 * +10598 

(c) R3 = -000ZX (X is tape revision number, Z is the revision to the rope 

revision number.) 

Start the tape reader. When tape reader stops, verify R1 = 00100. 










A POLLO G&N Specification 
ND1002348P 


6.2.13.1.3 Set/Verify the G /N POWER-OPTICS switch on the LEB Lighting Control 
Panel to OPTICS. Verify that +28 VDC OPTICS OPERATE BUS (CG1530) 
is +28.0±3.0 VDC. Verify that OPTX 28V 800 cps 1 % zero (CG 1211) and 
OPTX 28V 800 cps 5%-90 ph (CG 1212) are not flashing on the CRT. 

6.2.13.1.4 Verify and/or set the following switches on the G&N Indicator Control Panel 
to the positions indicated. 

(a) TEL TRUN to SLAVE to SXT 

(b) OPTICS COUPLING to DIRECT 

(c) OPTICS SPEED to HI 

(d) OPTICS MODE to MAN 

(e) OPTICS ZERO to OFF 

POSITIVE SHAFT SLEW RATE - HI SPEED 

6.2.13.1.5 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of 
zero as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set 
the OPTICS ZERO switch on the G&N Indicator Control Panel to ZERO. 

Wait 15 seconds. Return OPTICS SPEED to HI. 

NOTE: Read and understand the next three steps before proceeding. 

6.2.13.1.6 While slewing the optics, record the following signals: SXT SHAFT SERVO 
error (CG 3117), SXT SHAFT TACH (CG 3140), and SCT SHAFT TACH (CG 3160). 
CG 3117 shall be less than -0.25 VRMS. CG 3140 shaU be 3.3 ± 1.3 VRMS. 

CG 3160 shall be -3.3±1.3 VRMS. 

6.2.13.1.7 Start tape reader. When the tape reader stops, verify R1 = 00101. 

6.2.13.1.8 Set the OPTICS ZERO switch on the G&N Indicator Control Panel to OFF. 
Immediately push and hold the OPTICS CONTROL STICK to its right limit 
until the shaft on TPAC reading indicates 175 degrees. Release the Control 
Stick. VERB 06 NOUN 98 shall be displayed flashing on DSKY. Record the 
R1 and R2 display (R1 is whole part and R2 is fractional part (deg/sec)). 

Value recorded shall be 19.5±3.9 deg/sec. 

POSITIVE TRUNNION SLEW RATE - HI SPEED 

NOTE: Read and understand the next two steps before proceeding. 

6.2.13.1.9 While slewing the optics after the tape load, record the following signals: 

SXT TRUN SERVO error (CG 3118), SXT TRUN TACH (CG 3150) and SCT 
TRUN TACH (CG 3170). CG 3118 shall be less than -0.25 VRMS. CG 3150 
shall be 3.3±1.3 VRMS. CG 3170 shall be -0.85±0.35 VRMS. 
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6.2.13.1.10 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
drive the Optics Trunnion to 0±1 degree as indicated on the TPAC. Return 
OPTICS SPEED to HI. Immediately start the tape reader. When tape 
reader stops, verify R1 = 00102. Within 10 seconds push and hold the 
OPTICS CONTROL STICK to its upper limit until the Trunnion TPAC reading 
indicates 50 deg. Release the OPTICS CONTROL STICK. VERB 06 NOUN 98 
shall be displayed flashing on the DSKY. Record R1 and R2 display (R1 as 
whole part and R2 as fractional part (deg/sec)). Value recorded shall be 
10±2 deg/sec. 

NEGATIVE SHAFT SLEW RATE - HI SPEED 

NOTE: Read and understand the next step before proceeding. 

6.2.13.1.11 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
drive the optics shaft to 175±1 deg as indicated on the TPAC. Return 
OPTICS SPEED to HI. Immediately start the tape reader. When tape 
reader stops, verify R1 = 00103. Within 10 seconds push and hold the 
OPTICS CONTROL STICK to its left limit until the shaft TPAC reading 
indicates 0 degrees. Release the OPTICS CONTROL STICK. VERB 06 
NOUN 98 shall be displayed flashing on the DSKY. Record R1 and R2 
display (R1 as whole part and R2 is fractional part (deg/sec)). Value 
recorded shall be -19.5±3.9 deg/sec. 

NEGATIVE TRUNNION SLEW RATE - HI SPEED 


NOTE: Read and understand the next step before proceeding. 

6.2.13.1.12 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
drive the optics trunnion to 50±1 deg as indicated on the TPAC. Return 
OPTICS SPEED switch to HI. Immediately start the tape reader. When 
tape reader stops, verify R1 = 00104. Within 10 seconds, push and hold 
the OPTICS CONTROL STICK to its lower limit until the trunnion TPAC 
reading indicates 5 degrees. Release the OPTICS CONTROL STICK. 

VERB 06 NOUN 98 shaU be displayed flashing on the DSKY. Record R1 
and R2 display (R1 as whole part and R2 as fractional part (deg/sec)). 

Value recorded shaH be -10.0±2. 0 deg/sec. 

6.2.13.1.12.1 Start tape reader. When tape reader stops, verify R1 = 00105. 

POSITIVE SHAFT SLEW RATE - MED SPEED 


6.2.13.1.13 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefuUy slew the SXT Trunnion to within +5 degrees of zero 
as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set the 
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6.2.13.1.13 -continued- 

OPTICS ZERO switch to ZERO. Wait 15 seconds. Set OPTICS SPEED to 
MED. 

NOTE: Read and understand the next three steps before proceeding. 

6.2.13.1.14 Record the SXT SHAFT MTR control winding (CG 3145) signal on the CRT 
while slewing the optics. CG 3145 shall be +0.50 to -f4. 0 VRMS. 

6.2.13.1.15 Start tape reader. When the tape reader stops, verify R1 = 00106. 

6.2.13.1.16 Set the OPTICS ZERO switch on the G&N Indicator Control Panel to OFF. 
Immediately push and hold the OPTICS CONTROL STICK to its right 

limit until the shaft TPAC reading indicates 135 degrees. Release the control 
stick. VERB 06 NOUN 98 shall be displayed flashing on the DSKY. Record 
the R1 and R2 display (R1 is whole part and R2 is fractional part (deg/sec)). 
Value recorded shall be 2.0±0.4 deg/sec. 

POSITIVE TRUNNION SLEW RATE - MED SPEED 

NOTE: Read and understand the next,two steps before proceeding. 

6.2.13.1.17 Record the SXT TRUN MTR control winding (CG 3155) signal on the CRT 
while slewing the optics after the tape load. : CG 3155 shall be +0.25 to 4 - 2 . 00 
VRMS. 

6.2.13.1.18 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
drive the Optics Trunnion to 0±1 degree as indicated on the TPAC. Return 
OPTICS SPEED to MED. Immediately start the tape reader. When the 

- • ~ - - tape reader stops, verify R1 = 00107. Within 10 seconds push and hold the 

OPTICS CONTROL STICK to its upper limit until the trunnion TPAC reading 
indicates 47 degrees. Release the OPTICS CONTROL STICK. VERB 06 
NOUN 98 shall be displayed flashing on the DSKY. Record R1 and R2 display 
(R1 is whole part and R2 is fractional part (deg/sec)). Value recorded 
shall be -2.0±0.4 deg/sec. 

NEGATIVE SHAFT SLEW RATE - MED SPEED 

NOTE: The next step must be performed within 5 minutes of the completion 
of the Medium Speed Positive Shaft Slew Rate Test. 

6.2.13.1.19 Start the tape reader. When the tape reader stops, verify R1 =00110. 

Push and hold the OPTICS CONTROL STICK to its left limit until the shaft 
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6.2.13.1.19 -continued- 

TPAC reading indicates 0 degrees. Release the OPTICS CONTROL STICK. 
VERB 06 NOUN 98 shall be displayed flashing on the DSKY. Record R1 
and R2 display (R1 is whole part and R2 is fractional part (deg/sec)). Value 
recorded shall be -2.0±0.4 deg/sec. 

NEGATIVE TRUNNION SLEW RATE - MED SPEED 

NOTE: The next step must be performed within 5 minutes of the completion 
of the Medium Speed Positive Trunnion Slew Rate Test. 

6.2.1311.20 Start the tape reader. When the tape reader stops, verify R1 = 00111. 

Push and hold the OPTICS CONTROL STICK to its lower limit until the 
trunnion TPAC reading indicates 0 deg. Release the OPTICS CONTROL STICK. 
VERB 06 NOUN 98 shall be displayed flashing on the DSKY. Record R1 and 

R2 display (R1 is whole part and R2 is fractional part (deg/sec)). Value 
recorded shall be -1.0 ±0.2 deg/sec. 

6.2.13.1.20.1 Start tape reader. When tape reader stops, verify R1 = 00112. 

POSITIVE SHAFT SLEW RATE - LO SPEED 

6.2.13.1.21 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of 
zero as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set 
the OPTICS ZERO switch to ZERO. Wait 15 seconds. Set OPTICS SPEED 
to LO. 

6.2.13.1.22 Start tape reader. When the tape reader stops, verify R1 = 00113. Set 
the OPTICS ZERO switch on the G&N Indicator Control Panel to OFF. 
Immediately push and hold the OPTICS CONTROL STICK to its right 
limit until the shaft TPAC reading indicates 17 degrees. Release the 
control stick. VERB 06 NOUN 98 shall be displayed flashing on the DSKY. 
Record the R1 and R2 display (R1 is whole part and R2 is fractional part 
(deg/sec)). Value recorded shall be 0.20±0.04 deg/sec. 

POSITIVE TRUNNION SLEW RATE - LO SPEED 

NOTE: Read and understand the next step before proceeding. 

6.2.13.1.23 Using the OPTICS CONTROL STICK and a convenient CONTROLLER 
SPEED drive the Optics Trunnion to 0±1 deg as indicated on the TPAC. 

Return OPTICS SPEED to LO. Immediately start the tape reader. When 
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6.2.13.1.23 -continued- 

tape reader stops, verify R1 = 00114. Within 10 seconds push and hold 
the OPTICS CONTROL STICK to its upper limit until the trunnion TPAC 
reading indicates 7 deg. Release the OPTICS CONTROL STICK. VERB 06 
NOUN 98 shall be displayed flashing on the DSKY. Record R1 and R2 
display (R1 is whole part and R2 is fractional part (deg/sec)). Value 
recorded shall be +0.1±0.02 deg/sec. 

NEGATIVE SHAFT SLEW RATE - LO SPEED 

NOTE: The following step must be performed within 5 minutes of completing 
the Low Speed Positive Shaft Slew Rate Test. 

6.2.13.1.24 Start the tape reader. When tape reader stops verify R1 = 00115. Push 
and hold the OPTICS CONTROL STICK to its left limit until the shaft TPAC 
reading indicates 0 degree. Release the OPTICS CONTROL STICK. 

VERB 06 NOUN 98 shall be displayed flashing on the DSKY. Record R1 
and R2 display (R1 is whole part and R2 is fractional part (deg/sec)). 

Value recorded shall be -0.2±0.04 deg/sec. 

NEGATIVE TRUNNION SLEW RATE <- LO SPEED 

NOTE: The following step must be performed within 5 minutes of completing 
, the Low Speed Trunnion Slew Rate Test. 

6.2.13.1.25 Start the tape reader. When tape reader stops, verify R1 * 00116. Push 
and hold the OPTICS CONTROL STICK to its lower limit until the shaft 
TPAC reading indicates 0 deg. Release the OPTICS CONTROL STICK. 

VERB 06 NOUN 98 shall be displayed flashing on the DSKY. Record R1 
and R2 display (R1 is whole part and R2 is fractional part (deg/sec)). Value 
recorded shall be -0.1±0.2 deg/sec. 

TEST TERMINATION 

6.2.13.1.26 Start tape reader. When tape reader stops, verify R1 = 00117. 

OPTICS HAND CONTROLLER DRIFT RATE CHECK - LO SPEED 

6.2.13.2 CAUTION: See Paragraph 5.1.2.11 before proceeding. Set the OPTICS 
ZERO switch to ZERO. Wait 15 seconds. Set the OPTICS ZERO switch 
to OFF. Record time. Wait 60 seconds. 

6.2.13.3 Perform the foUowing calculations: 

From the uplink file tape, the compressed data tape, or the PCM tape, 
request a data reduction of the Trunnion and Shaft CDU registers (addresses 
35 and 36 respectively) and the TIME 2 and TIME 1 registers (addresses 
24 and 25 respectively) for the 60 second period during which the drift rate 
test was being performed. 
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6.2.13.3 -continued- 

Calculate the drift rate by dividing the ^CDU angles by the elapsed time. 

The Trunnion drift rate shall be less than . 0167 deg/sec. 

The shaft drift rate shall be less than . 0333 deg/sec. 

6.2.13.4 If OPTICS testing will not continue: set the G/N Power-Optics switch 
on the LEB Lighting Control Panel to OFF. 

6. 2.13.5 Optics Rate SF 

6.2.13.5.1 Verify OPT H/C SLEW RATE & RATE SF K-Start Tape is on the tape 
reader to Section 00200. The tape numbers and their associated Flight 
Ropes are found in Appendix n. Start tape reader. 

6.2.13.5.2 When tape reader stops, verify R1 » 00200. 

6.2.13.5.3 Verify and/or set the following switches on the G&N Indicator Control 
Panel to the position indicated. 

(a) TEL TRUN to SLAVE to SXT 

(b) OPTICS COUPLING to DIRECT 

(c) OPTICS SPEED to LO 

(d) OPTICS MODE to MAN 

(e) OPTICS ZERO to OFF 

6.2.13.5.4 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT trunnion to within +5 degrees of zero 
as indicated by the TPAC(Telescope Trunnion slaved to SXT). Set the 
OPTICS ZERO switch on the G&N Indicator Control Panel to ZERO. Wait 
15 seconds. Set OPTICS SPEED to LO. Set OPTICS ZERO to OFF. 

6.2.13.5.5 Start tape reader (KST-00201). 

6.2.13.5.6 Wait approximately 35 seconds after tape reader stops for R1 ■ 00001. 
When R1 = 00001, start tape reader. 

6.2.13. 5.7 When tape reader stops, record contents of Rl, R2 and R3. R1 is run 
number. R2 (Trunnion S. F.) shall be between 00221 and 00271. R3 
(Shaft S. F.) shall be between 00447 and 00567. 
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6.2.13. 5.8 Start tape reader (KST-00203). 

6.2.13.5.9 Wait approximately 35 seconds after tape reader stops for R1 = 00002. 
When R1 =* 00002, start tape reader. 

6.2.13.5.10 When tape reader stops record contents of Rl, R2 and R3. R1 is run 
number. R2 (Trunnion S. F.) shall be between 00221 and 00271. R3 
(Shaft S. F.) shall be between 00447 and 00567. 

6.2.13. 5.11 Start tape reader (KST-00205). 

6.2.13.5.12 Wait approximately 5 seconds after tape reader stops for Rl - 00003. 
When Rl * 00003, start tape reader. 

6.2.13.5.13 When tape reader stops, record contents of Rl, R2 and R3. Rl is run 
number. R2 (Trunnion S. F.) shall be between 00221 and 00271. R3 (Shaft 
S. F.) shall be between 00447 and 00567. 

6.2.13.5.14 Start tape reader (KST-00207). 

6.2.13.5.15 Wait approximately 5 seconds after tape reader stops for Rl = 00004. 
When Rl * 00004, start tape reader. 

6.2.13. 5.16 When tape reader stops, record contents of Rl, R2 and R3, Rl is run 

number. R2 (Trunnion S. F.) shall be between 00221 and 00271. R3 (Shaft 
S. F.) shall be between 00447 and 00567. 

6.2.13.5.17 Start tape reader (KST-00211). 

6.2.13.5.18 Wait approximately 15 seconds after tape reader stops for Rl » 00005. 
When Rl = 00005, start tape reader. 

6.2.13.5.19 When tape reader stops, record contents of Rl, R2 and R3. Rl is run 
number. R2 (Trunnion S. F.) shall be between 00221 and 00271. R3 
(Shaft S. F.) shall be between 00447 and 00567. 

6.2.13.5.20 Start tape reader (KST-00213). 

6.2.13.5.21 Wait approximately 15 seconds after tape reader stops for Rl = 00006. 
When Rl = 00006, start tape reader. 

6.2.13. 5.22 Wehn tape reader stops, record contents of Rl, R2 and R3. Rl is run 
number. R2 (Trunnion S. F.) shall be between 00221 and 00271. R3 
(Shaft S. F.) shall be between 00447 and 00567. 

6.2.13.5.23 Start tape reader. When tape reader stops, verify Rl = 00215. Test is ' 
terminated. 
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6.2.13. 5.24 Using the OPTICS CONTROL STICK and a convenient CONTROLLER SPEED 
switch setting, carefully slew the SXT Trunnion to within +5 degrees of 
zero as indicated by the TPAC (Telescope Trunnion slaved to SXT). Set 
the OPTICS ZERO switch to ZERO. 
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Stabilization Loop Step Response Test 

Proceed with this test if the Operate Power On Test of 6.2.3 has been performed 
and system operation has not been interrupted. If system operation has been 
interrupted, perform the Turn ON Procedure of 6.2.5.2 before proceeding. 

Insure that the Carry-on Command Stimuli Unit, Model No. C14-200, is 
installed and connected. 

Enter VERB 36 into K148. Press the ENTER pushbutton, then the ERROR 
RESET pushbutton. 

Inner Gimbal Response Test. 

1 Enter code 2032000000 in C-START Module 4A1-A5-C156. Press the XEQ/ 
SEAL pushbutton to call up CG 2117 IGA SERVO ERROR on 4A1-A3-CH1. 

2 Enter VERB 41 NOUN 20 into KL48. Press ENTER pushbutton. 

3 Enter +00000 into K148 three times. Press ENTER after e? ?h entry. Wait 
30 seconds. 

4 Enter VERB 40 NOUN 20 into K148. Wait 10 seconds. 

5 ’ Deleted. \ 

6 . Enter 0001 into R154. Verify and execute to apply +28 VDC ACE ENABLE 

to the PSAAM. 

7 Enter 1000 into R155. Verify and execute to enter a DC step into the 1G 
stabilization loop. 

CAUTION: If the transient caused by the step input does not die out within 
15 seconds, remove the IMU OPERATE power by setting the G/N POWER 
IMU switch on the LEB Lighting Control Panel to OFF. 

8 Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/sec. 

9 Enter 0000 into 4A2-A6-R155; the top part of switch should be extinguished. 
Insure that no other function switches on 4A2-A6-R155 are illuminated. 

Start analog recorder. Press the XEQ/SEAL pushbutton to remove the step 
input to the IG Stabilization Loop. The bottom part of switch shall be 
extinguished. 

10 After the transient has died out, stop the analog recorder. Record the loop 
response time by measuring the time interval between removing the step 
(initial disturbance) and the settling of the error signal to a value equal to 
+5% of the original step amplitude. In addition, record the total number of 
overshoots. 


a - 
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6.2.14.4.10.1 The inner gimbal stabilization loop response time shall be less than 
0.1 second. 

6.2.14.4.10.2 The maximum number of overshoots on the IGA Servo Error signals 
shall be three. 

6.2.14.5 Middle Gimbal Response Test 

6.2.14.5.1 i Enter Code 2028000000 into C-START MODULE 4A1-A5-C156. Press 

the XEQ/SEAL pushbutton to call up CG 2147 MGA SERVO ERROR on 
4A1-A3-CH1. 

6.2.14.5.2 Enter VERB 41 NOUN 20 into K148. Press ENTER. 

6.2.14.5.3 Enter +00000 into K148 three times. Press ENTER after each entry. 

Wait 30 seconds. 

6.2.14.5.4 Enter VERB 40 NOUN 20 into K148. Wait 10 seconds. 

6.2.14.5.5 Deleted. \ 

? ' ' 

6.2.14.5.6 Enter 0100 into 4A2-A6-R155. The top part of switch shall be illuminated. 
Insure that no other function switches on 4A2-A6-R155 are illuminated. 

6.2.14.5.7 Press XEQ/SEAL pushbutton on 4A2-A6-R155 to enter a DC step into the 
MG Stabilization Loop. 

CAUTION: If the transient caused by the step input does not die within 
15 seconds, remove the IMU OPERATE power by setting the G/N POWER 
IMU switch on the LEB Lighting Control Panel to OFF. 

6.2.14.5.8 Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/sec. 

6. 2.14.5.9 Enter 0000 into 4A2-A6-R155. The top part of the switch shall be 

extinguished. Insure that no other function switches on 4A2-A6-R155 are 
illuminated. Start analog recorder. Press XEQ/SEAL pushbutton to 
remove the step input to the MG stabilization loop. 

6.2.14.5.10 After the transients have died out, stop the analog recorder. Record the 
loop response time by measuring the time interval between removing the 
step (initial disturbance) and the settling of the error signal to a value 
equal to ±5% of the original step amplitude. In addition, record the total 
number of overshoots. 

6.2.14.5.10.1 The middle gimbal stabilization loop response time shall be less than 0.1 
second. 

6.2.14.5.10.2 The maximum number of overshoots on the MGA Servo Error signals shall 
be three. 
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Outer Gimbal Response Test 

Enter code 2026000000 in C-START Module 4A1-A5-C156. Press 
XEQ/SEAL Pushbutton to call up CG 2177 OGA SERVO ERROR on 
4A1-A3-CH1. 

Enter VERB 41 NOUN 20 into K148. Press ENTER. 

Enter +00000 into K148 three times. Press ENTER after each entry. 

Wait 30 seconds. 

Enter VERB 40 NOUN 20 into K148. Wait 10 seconds. 

Deleted. 

Enter 0010 into 4A2-A6-R155. The top half of the switch shall be illumi¬ 
nated. Insure that no other function switches on 4A2-A6-R155 are 
illuminated. 

Press XEQ/SEAL pushbutton on 4A2-A6-R155 to enter a DC step into the 
OG Stabilization Loops. 

NOTE: If the transient caused by the step input does not die out within 
15 seconds, remove the IMU OPERATE power by setting the G/N POWER 
IMU switch on the LEB Lighting Control Panel to OFF. 

Set up Analog Recorder 4A1-A3 using a chart speed of 100 mm/sec. 

Enter 0000 into 4A2-A6-R155. The top half of the switch shall be 
extinguished. Insure that no other function switches on 4A2-A6-155 
are illuminated. Start analog recorder. Press the XEQ/SEAL pushbutton 
to remove the step input to the OG Stabilization Loop. 

After the transients have died out, stop the analog recorder. Record the 
loop response time by measuring the time interval between removing 
the step (initial disturbance) and the settling of the error signal to a value equal 
to ±5% of the original step amplitude. In addition, record the total number 
of overshoots. 

The outer gimbal stabilization loop response time shall be less than 
0.1 second. 

The maximum number of overshoots on the OGA Servo Error Signals shall 
be five. 
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Enter VERB 40 NOUN 20 into K148. Press the ENTER pushbutton. 

Enter VERB 41 NOUN 20 into K148. Press the ENTER pushbutton. 

Enter +00000 into K148. Press the ENTER pushbutton. 

Enter +00000 into K148. Press the ENTER pushbutton. 

Enter +00000 into K148. Press the ENTER pushbutton. 

Enter 0000 into R154. Verify and execute to remove +28 VDC ACE ENABLE. 



Figure 1. Typical Step Input Response 
IRIG Scale Factor Test 


Perform Master Initialization 6.2.5.3 before proceeding. 

Verify that the IMU OPERATE power has been applied for a minimum of 
1 hour, and that at least 1 hour has elapsed since running of the Gimbal 
Friction Test, 6.2.7. 


Set up the Analog Recorders to monitor the following signals: 


a. CG 2117 

b. CG 2147 

c. CG 2177 

d. CG 2120 

e. CG 2150 

f. CG 2180 


IG SERVO ERROR 
MG SERVO ERROR 
OG SERVO ERROR 
IG TM CURRENT 
MG TM CURRENT 
OG TM CURRENT 


Start the analog recorder chart drive using a chart speed of 1 mm/sec. The 
recorder shall run for the duration of 6.2.15. 


Enter VERB 92 into K148. Press the ENTER pushbutton. 

Enter 00005 into K148. Press the ENTER pushbutton. Program 07 shall 
be displayed. 
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6.2.15.6 


6.2.15.7 


6.2.15.8 


6.2.15.9 


6.2.15.10 


VERB 06 NOUN 41 shall flash on CRT and the following displayed in 

R1 and R2: 

R1 * Axxxxx (some Nay. Base azimuth) 

R2 * ±xxxxx (some test site latitude; see table below). 

If the values displayed in R1 and R2 are correct, proceed with test, if 

not perform the following sequence: 

a. To correct Tl, on the K-148 enter VERB 21, press ENTER push¬ 
button, ixxx.xx, press ENTER (±xxx.xx is correct nav. base 
azimuth). 

b. To correct R2, on the K-148 enter VERB 22, press ENTER push¬ 
button, ±xx. xxx, press ENTER (obtain correct site latitude from 
table below). 

Verify that the values in R1 and R2 are correct. 


i 


\ 


SITE 

LATITUDE 

NAA 

+33.921 

MSC 

+29.556 

KSC MSO 

+28.523 

KSC VAB 

+28.585 

KSC PAD 39 

+28.607 


On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 97 shall flash) 

+00001 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during next step or PROG 
ALARM is on, enter VERB 36 ENTR and repeat steps 6.2.15.4 
through 6.2.15.8. 

In approximately 160 seconds VERB 06 NOUN 98 shall flash. Read and 
record from CRT DSKY Row 1 (+X IRIG Scale Factor error in part per 
million. Position +00001). 

On K-148 enter the following sequence: 


VERB 33 ENTR (VERB 21 NOUN 97 shall flash) 
+00002 ENTR 
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NOTE: If PROG lamp changes from 07 to 00 during next step or PROG 
ALARM lamp is on, enter VERB 36 ENTR and repeat steps of 
6.2.15.4 through 6.2.15.7 and 6.2.15.10. 

6.2.15.11 In approximately 160 seconds VERB 06 If)UN 98 shall flash. Read and 
record from CRT DSKY Row 1 (+Y IRIG Scale Factor Error in parts per 
million Position +00002). 

6.2.15.12 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 97 shall flash) 

+00003 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during the next step, or 
PROG ALARM lamp is ON, enter VERB 36 ENTR and repeat 
steps 6.2.15.4 through 6.2.15.7 and 6.2.15.12. 

6.2.15.13 In approximately 160 seconds VERB 06 NOUN 98 shall flash. Read and 
record from CRT DSKY Row 1 (-Z IRIG Scale Factor error in parts per 
million. Position +00003). 

6.2.15.14 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 97 shall flash) 

-00001 ENTR 

NOTE: If PROG lamp changes from 06 to 00 during the next step, or 
PROG ALARM lamp is on, enter VERB 38 ENTR and repeat 
steps 6.2.15.4 through 6.2.15.7 and 6.2.15.14. 

6.2.15.15 In approximately 160 seconds, VERB 06 NOUN 98 shall flash. Read and 
record from CRT DSKY Row (-X IRIG Scale Factor error in parts per 
million. Position -00001). 

6.2.15.16 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 97 shall flash)' 

-00002 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during the next step, or 
PROG ALARM lamp is ON, enter VERB 36 ENTR and repeat 
steps 6.2.15.4 through 6.2.15.7 and 6.2.15.16. 

6.2.15.17 In approximately 160 seconds, VERB 06 NOUN 98 shall flash. Read and 
record from CRT DSKY Row 1 (-Y IRIG Scale Factor error in parts per 
million. Position -00002). 










6.2.15.18 
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6.2.15. 21 

6.2.15.22 

6.2.15.23 
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On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 97 shall flash) 

-00003 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during the next step or 
PROG ALARM is ON, enter VERB 36 ENTR and repeat steps 
6.2.15.4 through 6.2.15.7 and 6.2.15.18. 

In approximately 160 seconds, VERB 06 NOUN 98 shall flash. Read and 
record from CRT DSKY Row 1 (+Z IRIG Scale Factor error in parts per 
million, Position -00003). 

Repeat steps 6.2.15.8 through 6.2.15.19 twice to obtain second and 
third set of data. 

Terminate this test by entering in K-148: VERB 34 ENTER 

The average of the three readings of Scale Factor Error for the 6 positions 
shall be 0+1750 PPM. 

After completion of all test numbers, stop the analog recorders. 

Enter VERB 40 NOUN 20, ENTER into K148. 

Enter the following into K148: 

a. VERB 41 NOUN 2<* ENTR 

b. +00000, ENTER 

c. +00000, ENTER 

d. +00000, ENTER 
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6.2.16 IMU Performance Test 

6.2.16.1 Proceed with this test if the Operate Power On Test of 6.2.3 or the Turn 
On Procedure of 6.2.5.2 has been completed and system operation has not 
been interrupted. If the system operation has been interrupted, perform 
Turn On Procedure of 6.2.5.2 before proceeding with this test. 

6.2.16.2 Verify that the IMU Operate Power has been applied for at least one hour. 

6.2.16.3 On K-148, enter the following: 

VERB 92 ENTR 

6.2.16.4 Enter 00001 into K-148. Press the ENTER pushbutton. 

6.2.16.5 On the CRT DSKY display VERB 06 NOUN 41 shall flash. Verify R1 (Nav 
Base Azimuth) and R2 (Site Latitude) are correct. 

6.2.16.6 If values for R1 and R2 are correct, proceed to next step. If values for 

R1 and R2 are incorrect, enter the following sequence into K-148. 

VERB 24 ENTR 

±XXX. XX ENTR (Correct navigation base azimuth ±0.50 deg) 

± XX. XXX ENTR (Correct site latitude from table below) 

Verify values in R1 and R2 are correct. 


Location 

Latitude 

NAA 

+33.921 

MSC 

+29.556 

KSC-MSO 4 

+28.523 

KSC-VAB 

+28.585 

KSC-PAD 

+28. 607 


6.2.16.7 On K-148, enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.8 On CRT DSKY display, verify R1 -+00900 (Time), R2 -+00000 (Test Index 
No.) and R3 » +00012 (Test Position). If values for Rl, R2 and R3 are 
correct, proceed to next step. If values for Rl, R2 and R3 are incorrect, 
enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00012 ENTR (Test Position Entry) 
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On K-148, enter the following sequence. 

VERB 33 ENTR 

In approximately 17 minutes, VERB 06 NOUN 98 shall flash. From the CRT 
DSKY display, record R2. 

On K-148, enter the following sequence: 

VERB 21 NOUN 01 ENTR 

02552 ENTR 

XXXXX ENTR (value of R2 from 6.2.16.10) 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

On CRT DSKY displays, verify R1 » +00900, R2 = +00000, and R3 * +00002. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00002 ENTR (Test Position Entry) 

On K-148, enter the following sequence: 

VERB 33 ENTR 

In approximately 17 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. 

On K-148, enter the following sequence: 

VERB 33 ENTR 

In approximately 90 seconds VERB 06 NOUN 98 shall flash. From the 
CRT, record Rl and R2. 

On K-148, enter the following sequence: 

VERB 33 ENTR 

In approximately 67 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. Record CRT CDU gimbal angle indications 
and time. 

On K-148, enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 
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6.2.16.20 On CRT DSKY display, verify R1 *+00900, R2 *+00000, and R3 *+00011. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00011 ENTR (Test Position Entry) 

6.2.16.21 On K-148, enter the following sequence: 

VERB 33 ENTR 

6.2.16.22 In approximately 17 minutes VERB 06 NOUN 98 shall flash. From the 

• CRT DSKY display, record R2, . -h, 

6.2.16.23 On K-148, enter the following sequence: 

, VERB 21 ; NOUN 01 ENTR .... 

02554 ENTR 

XXXXX ENTR (value of R2 from 6.2.16.22) 

VERB 34 ENTR t : ' v 

VERB 06 NOUN 98 shall flash 

6.2.16.24 On the CRT DSKY display, verify Rl * +00900, R2 * +00000, and R3 * +00004. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values for 
Rl, R2 and R3 are incorrect,enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00004 ENTR (Test Position Entry) 

6.2.16.25 On K-148, enter the following sequence: 

VERB 33 ENTR 

6.2.16.26 In approximately 17 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. 

6.2.16.27 On K-148, enter the following sequence: 

VERB 33 ENTR 

6.2.16.28 In approximately 90 seconds, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record Rl and R2. 

6.2.16.29 On K-148, enter the following sequence: 


90 


VERB 33 


ENTR 
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6.2.16.30 In approximately 67 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. 

6.2.16.31 On K-148, enter the following sequence: 

VERB 33 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.32 From the CRT DSKY display, verify R1 *+00900, R2 *+00000 and R3 *+00005. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values for 
Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time In Seconds) 

+00000 ENTR (Test Index Number) 

+00005 ENTR (Test Position Entry) 

6.2.16.33 Record Time. On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.34 The PROG alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 
The PROG alarm shall extinguish. 

6.2.16.35 In approximately 90 seconds, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, Record Rl and R2. 

6.2.16.36 On K-148, enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.37 On the CRT DSKY display, verify Rl *+00900, R2 *+00000, and R3 *+00006. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values for 
Rl, R2, and R3 are incorrect, enter the following sequence on K-148; 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00006 ENTR (Test Position Entry) 

6.2.16.38 Record Time. On K-148 enter the following sequence: 

VERB 33 ENTR 
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6.2.16.39 

6.2.16.40 

6.2.16.41 

6.2.16.42 

6.2.16.43 

6.2.16.44 

6.2.16.45 

6.2.16.46 

6.2.16.47 

6.2.16.48 


The PROG alarm and GIMBAL LOCK lamps shall light. Press Error 
Reset. The PROG alarm lamp shall extinguish. 

In approximately 90 seconds, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R1 and R2. 

On K-148, enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

On the CRT DSKY display, verify R1 *400900, R2 *400000 and R3 *400007. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

400900 ENTR (Test Time in Seconds) 

400000 ENTR (Test Index Number) 

400007 ENTR (Test Position Entry) 

I 

On K-148, enter the following sequence: 

VERB 33 ENTR 

In approximately 17 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. 

On K-148, enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

On the CRT DSKY display, verify Rl *400900, R2 *400000 and R3 *400008. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

400900 ENTR (Test Time in Seconds) 

400000 ENTR (Test Index Number) 

400008 ENTR (Test Position Entry) 

On K-148, enter the following sequence: 

VERB 33 ENTR 

In approximately 17 minutes VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. 

Sf* 
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6.2.16.49 On K-148, enter the following: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.50 On the CRT DSKY display, verify R1 *+00900, R2 *+00000 and R3 *+00009. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00009 ENTR (Test Position Entry) 

6.2.16.51 On K-148, enter the following sequence: 

VERB 33 ENTR 

6.2.16.52 In approximately 17 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. 

6.2.16.53 On K-148, enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.54 On the CRT DSKY display, verify Rl *+00900, R2 *+00000, and R3 *+00010. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00010 ENTR (Test Position Entry) 

6.2.16.55 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.56 In approximately 17 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. 

6.2.16.57 On K-148, enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 
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6.2.16.58 On CRT DSKY display, verify R1 *+00900, R2 *+00000, and R3 *+00003. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00003 ENTR (Test Position Entry) 

6.2.16.59 On K-148, enter the following sequence: 

VERB 33 ENTR 

6.2.16.60 In approximately 17 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. 

6.2.16.61 On K-148 enter the following sequence: 

VERB 33 ENTR \ 

6.2.16.62 In approximately 90 seconds, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record Rl and R2. Row 1 is whole part, Row 2 is 
fractional part. Units are cm/sec 2 . 

6.2.16.63 On K-148, enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash. 

6.2.16.64 On CRT DSKY displays, verify Rl * +00900, R2 * +00000, and R3 * +00001. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are Incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time in Seconds) 

+00000 ENTR (Test Index Number) 

+00001 ENTR (Test Position Entry) 

6.2.16.65 On K-148, enter the following sequence: 

VERB 33 ENTR 

6.2.16.66 In approximately 17 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. 
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6.2.16.67 On K-148 enter the following sequence: 

VERB 33 ENTR 

6.2.16.68 In approximately 90 seconds, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R1 and R2. 

6.2.16.69 On K-148, enter the following sequence: 

VERB 34 ENTR 

VERB 06 NOUN 98 shall flash 

6.2.16.70 On CRT DSKY display, verify R1 * *00900, R2 * +00000 and R3 - +00013. 

If values for Rl, R2 and R3 are correct, proceed to next step. If values 
for Rl, R2 and R3 are incorrect, enter the following sequence into K-148: 

VERB 25 ENTR 

+00900 ENTR (Test Time In Seconds) 

+00000 ENTR (Test Index Number) 

+00013 ENTR (Test Position Entry) 

6.2.16.71 On K-148, enter the following sequence: 

VERB 33 ENTR 

6.2.16.72 In approximately 17 minutes, VERB 06 NOUN 98 shall flash. From the 
CRT DSKY display, record R2. 

6.2.16.73 Terminate this test by entering the following into K-148: 

VERB 36 ENTR 

6.2.16.74 On K-148 enter the following sequence: 


VERB 41 

NOUN 20 

ENTR 

+00000 


ENTR 

+00000 


ENTR 

+00000 


ENTR 








6.2.16.75 Calculations 

Position No. as 
Displayed in R3 

400001 

+00002 

+00003 

+00004 

+00005 

i 

+00006 ; 
+00007 
+00008 

+00009 

+00010 

+00011 

+00012 


+00013 
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Quantity Being Measured 


+NBDY + ADOAY 
+X PIPA G 

+NBDZ - ADOAZ 
-X PIPA G 
-N^DX + ADIAX 

-NBDX - ADO AX 
+Z PIPA G 

+NBDY + ADSRAY 
-Z PIPA G 
+NBDZ + ADIAZ 

+Y PIPA G 

-Y PIPA G 

-NBDX + . 707 (AD SR AX - ADO AX) 

-. 707 (NBDZ + NBDY) 

+.5 (ADIAZ - ADIAY) 

+.5 (ADSRAY + ADSRAZ) 

-NBDZ + . 707 (ADSRAZ - ADOAZ) 

. 707 (NBDY - NBDX) 

+. 5 (ADIAY - ADIAX) 

+. 5 (ADSRAX) + . 5 (ADOAY) 

+NBDX - ADO AX 

+NBDY - ADOAY 


+NBDZ + ADOAZ 
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6.2.16.75.1 Measured Values 

Line Position No. Parameter Recorded Value 


1. 

+00001 

+NBDY + ADOAY 

R2 

2 

+00001 

+X PIPA G 

R1 * R2 

3 

+00002 

+NBDZ - ADOAZ 

R2 

4 

+00002 

-X PIPA G 

R1 • R2 

5 

+00002 

-NBDX + ADIAX 

R2 

6 

+00003 

-NBDX - ADO AX 

R2 

7 

+00003 

+Z PIPA G 

R1 . R2 

8 

+00004 

+NBDY + ADSRAY 

R2 

9 

+00004 

-Z PIPA G 

R1 • R2 

10 

+00004 

+NBDZ + ADIAZ 

R2 

11 

+00005 

+Y PIPA G 

R1 • R2 

12 

+00006 

- -Y PIPA G 

R1 • R2 

13 

+00007 

-NBDX + . 707 (ADSRAX - ADO AX) 

R2 

14 

+00008 

. 707 (-NBDZ - NBDY) + . 5 (ADIAZ - 
ADIAY) + . 5 (ADSRAY + ADSRAZ) 

R2 

15 

+00009 

-NBDZ + . 707 (ADSRAZ - ADOAZ) 

R2 

16 

+00010 

. 707 (NBDY - NBDX) + . 5 (ADIAY - 
ADIAX) + . 5 (ADSRAX) + . 5 (ADOAY) 

R2 

17 

+00011 

+NBDX - ADO AX 

R2 

18 

+00012 

+NBDY - ADOAY 

R2 

19 

+00013 

+NBDZ + ADOAZ 

R2 


6.2.16.75.2 Y PIPA Data Correction Calculation 

6.2.16.75.2.1 From the uplink file tape, the compressed data tape, or the PCM tape, 

request a data reduction of the X and Z accelerometer AV counts (addresses 
37 and 41, respectively) and die TIME 2 and TIME 1 registers (addresses 24 
and 25, respectively) for the period during which the Y PIPA test was being 
performed in positions 5 and 6 of the IMU Performance test. 
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6.2.16.75.2.2 Perform the following calculations for position 5. 

5 Cos 0y 5 
where: 

• G_ * Measured acceleration term (line 11) 

5 

G’g * Corrected acceleration term 
« 2 y5 

Cos 0y,_ » 1 - - for small angles 

0y_ - v /o 2 _ + Q 2 _ 

5 y x5 z5 

and: 

# z5 - (AV x5 - AV x Bias) (S. F-j^AAT)( local g) 

®x5 “ (AV z5 ' AV,, Bias) (S. F. ^)/(AT)(local g) 

* and: 

i 

' Bias ■ (X PIPA Bias)(AT)/S. F. 

AV^ Bias - (Z PIPA Bias)(AT)/S. F. ^ 

6.2.16.75.2.3 Perform the following calculations for position 6. 

G.- 

6 Cos 9y 

o 

where: 

G. * Measured acceleration term (line 12) 

6 

G’g * Corrected acceleration term 

» 2 y6 

Cos Oyg * 1 - ~- for small angles 
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6.2.16.17.2.3 
(continued) ^ 



+ 0 


2 

z6 


and: 


°z6 * (AV x 6 " Av x Bias M S - F - x > / < AT > < local &> 

0 ^ - (AV . * AV Bias) (S.F. )/(AT) (local g) 
x6 zo z z 

and: 

Av^ Bias - (X PIPA Bias) (AT)/S.F. x 
AV^Bias - (Z PIPA Bias) (AT)/S.F. z 

6.2.16*75.2.4 Compute the PIPA Scale Factor error in parts per million and record in 
Table X { . 

a. PIPA S.F. Error * ^ ( ?p,p A G) - 10® 

b. X PIPA S.F. Error- [ Une ^_°^ e g 4 - - l.OOOOOo] 10 6 

r 2 local g Id 

c. Y PIPA S.F. Error * I —-—— 6 - - l.OOOOOOJ 10 

L. 5 6 

d. Z PIPA S. F. Error = [ yjf ?^ ' ■ ■ * 1.000000 ] 10® 

The PIPA S. F. Error shall not exceed ±1900 PPM 



Local Gravity Values 

Location 

Local Gravity (cm/i 

NAA 

979.56 

MSC 

979.29 

KSC 

979.24 
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6.2.16.75.2.5 Compute the PIPA Bias in cm/sec 2 and record in Table Xj, 

+PIPA G + (-PIPA G) 
a. PIPA Bias ■ -- u 


b. X PIPA Bias 


line 2 + line 4 


c. Y PIPA Bias 


<V G, 6 


d. Z PIPA Bias 


line 7 - line 9 


2 

The PIPA Bias shall not exceed ±2.28 cm/sec . 
6.2.16.75.2.6 Calculate NBD, ADOA, ADSRA, and ADIA. 

a. NBDX ■ - 


NBDY « 


NBDZ 


line 1 + line 18 

. . .... - — . .. . a 

2 

line 3 + line 19 
2 


NBD shall not exceed ±15 meru. Record values in Table X^. 


b. ADO AX + 


line 6 - line 17 


ADOAY 


line 1 - line 18 


ADOAZ 


-line 3 ± line 19 


.. ADSRAX. llnel3 70 ; NBDX ^ADOAX 
ADSRAY - line 8 - NBDY « 


ADSRAZ - Une 15 + ADOAZ 

.707 


ADSRA shall not exceed ±40 meru/g. Record value in Table X 
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d. ADIAX ■ line 5 + NBDX ■ 

ADIAY - »ne , 16 , , .707(NBDY-NBDX) . ADSRAX f ^ _ ADOAY 
S’ 

ADIAZ - line 10 - NBDZ - 

ADIA shall not exceed ±100 meru/g. Record value in Table 

Perforin the following calculations for each term in Table Xj, and record the 
results in Table D. 

D i-Ki- X i| 

D 2- | X i-l* X ll + | X i-2- X i-l| 

°3 - | X i-3 - x i- 2 | + | X i- 2 - X J + | x i-l " X i! 

Xj * data point just obtained 
Xj * last historical data point 
Xj 2 * second last historical data point 
Xj » third last historical data point 

NOTE: Dj calculations begin with the first data point after ISS pre-Vib; 

D 2 calculations begin with the second data point after ISS Pre-Vib; 

Dg calculations begin with the third data point after Pre-Vib. 
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6.2.16.75.3 Obtain data from last historical IRIG and PIPA test and complete Table Xj-1. 

TABLE X {1 


PAREMETER 

UNITS 

RECORDED VALUE 

NBDX 

meru 


NBDY 

meru 


NBDZ 

meru 


ADSRAX 

meru/g 


ADSRAY 

meru/g 


ADSRAZ 

meru/g 


ADIAX 

meru/g 


ADIAY 

meru/g 


ADIAZ 

meru/g 


X PIPA S. F. Error 

PPM 


Y PIPA S. F. Error 

PPM 


Z PIPA S. F. Error 

PPM 


X PIPA Bias 

cm/sec 2 


Y PIPA Bias 

cm/sec 2 



Z PIPA Bias 


cm/sec 
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6.2.16.75.4 Obtain data from the second last historical IRIG and PIPA test and 
complete Table 


TABLE X i 2 


PARAMETER 

UNITS 

RECORDED VALUE 

NBDX 

meru 


NBDY 

mem 


NBDZ 

meru 


ADS RAX 

meru/g 


ADS RAY 

meru/g 


ADSRAZ 

meru/g 


ADIAX 

meru/g 


ADIAY 

meru/g 


ADIAZ 

meru/g 


X PIPA S. F. Error j 

PPM 


Y PIPA S. F. Error 

PPM 


Z PIPA S. F. Error 

PPM 


X PIPA Bias 

cm/sec 2 ^ 


Y PIPA Bias 

cm/sec 2 


Z PIPA Bias 

cm/sec 2 



103 







APOLLO G&N Specification 
ND1002348 P 


6.2.16.75.5 Obtain data from the third last historical IRIG and PIPA test and complete 
Table X^. 


TABLE X t 3 . 


PARAMETER 

UNITS 

RECORDED VALUE 

NBDX 

meru 


NBDY 

meru 


NBDZ 

meru 


ADSRAX 

meru/g 


ADSRAY 

meru/g 


ADSRAZ 

meru/g 


ADIAX 

meru/g 


ADIAY 

meru/g 


ADIAZ 

meru/g 


X PIPA S. F. Error 

PPM 


Y PIPA S. F. Error 

PPM 


Z PIPA S. F. Error 

PPM , 


X PIPA Bias 

cm/sec 2 


Y PIPA Bias 

cm/sec 2 


Z PIPA Bias 

cm/sec 2 
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CALCULATED VALUE 
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SXT-NB-Fine Alignment Test 
Deleted 

The G&N shall have had OPERATE power applied for a minimum of 1 hour. 

Set the G/N POWER-OPTICS switch to OPTICS. Verify that +28 VDC 
OPTICS OPERATE BUS (CG 1530) is +28.0±3.0 VDC. Verify that the 
OPTX 28V 800 cps 1% 0 # ph (CG 1211) and OPTX 28V 800 cps 5% -90* ph 
(CG 1212) are net flashing on the CRT. 

Deleted. 

CAUTION: See Paragraph 5.1.2.11 before proceeding. 

On the G&N Indicator Control Panel set the following switches to the 
position indicated. 

a* OPTICS TEL TRUN to SLAVE to SXT 
bt OPTICS COUPLING to DIRECT ' 

c. = OPTICS SPEED to LO 

d. OPTICS MODE to MAN 

e. OPTICS ZERO to ZERO 

Deleted. 

Deleted 

Initiate the test by entering the following sequence into the LEB DSKY. 

a. VERB 92, ENTER 

b. 00003, ENTER 

Observe VERB 06 NOUN 41 flashing on the DSKY. The following data 
is display in R1 and R2 on the DSKY. 

a. R1 - +13500 

b. R2 * +xx.xxx (Site Latitude from table below) 


SITE 

LATITUDE 

NAA 

+33.921 

MSC 

+29.556 

KSC MSO 

+28.523 

KSC VAB 

+28.585 

KSC PAD 39 

+28.607 
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6.2.17.10 


6.2.7.11 


6.2.17.12 


6.2.17.13 


6.2.17.14 


6.2.17.15 


If the data displayed is correct enter VERB 33 ENTER into the DSKY. If 
the value displayed is other than +13500 in R1 and the correct Site Latitude 
in R2, correct the data by entering the following sequence into the DSKY. 

a. VERB 21, ENTER 

b. +13500, ENTER 

c. VERB 22, ENTER 

d. +xx. xxx, ENTER (+xx. xxx * Site Latitude from table above) 

e. VERB 33, ENTER 

Observe VERB 25 NOUN 97 flashing on the DSKY. Enter the following 
sequence into the DSKY. 

a. +00001, ENTER (Position Number) 

b. +00000, ENTER 

c. +00001, ENTER 

Observe VERB 06 NOUN 41 flashing on the DSKY. The following data 
shall be displayed in Rl, R2 and R3. 

a. Rl -+xxx. xx (Y NB Azimuth) 

b. R2 * dbxx.xxx (Yj^g Elevation) 

c. R3 - 00001 

If the data displayed is correct enter VERB 33 ENTER into the DSKY. If 
Rl and R2 do not contain the correct Y NB azimuth and elevation, correct 
the data by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +xxx. xx±002.00 degrees, ENTER (Y Nfi Azimuth) 

c. +xx. xxx±02.000 degrees, ENTER (Y Nfi Elevation) 

d. VERB 33, ENTER 

Observe VERB 06 NOUN 41 flashing on the DSKY. The following data shall 
be displayed in Rl, R2 and R3. 

a. Rl - +xxx. xx (Z NB Azimuth) 

b. R2 - ±xx. xxx (Z|^g Elevation) 

c. R3 * 00002 

If the data displayed is correct enter VERB 33 ENTER into the DSKY. If 
Rl and R2 do not contain the correct Z^ B azimuth and elevation, correct 
the data by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +xxx. xx±002, 00 degrees, ENTER (Z^ Azimuth) 

c. +xx. xxx±02.000 degrees, ENTER (Z_~_ Elevation) 

d. VERB 33, ENTER 
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6.2.17.16 Observe VERB 06 NOUN 41 flashing on the DSKY. The following data shall 
be displayed in Rl, R2 and R3. 

a. Rl * +xxx. xx (Target 1 Azimuth) 

b. R2 ■ +xx.xxx (Target 1 Elevation) 

c. R3 - 00001 

6.2.17.17 If the data displayed is correct enter VERB 33 ENTER into the DSKY. If 
Rl and R2 do not contain the correct azimuth and elevation for Target 1, 
correct the data by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +xxx.xx±000.10 degrees, ENTER (Target 1 Azimuth) 

c. ±xx. xxx±00.010 degrees, ENTER (Target 1 Elevation) 

d. VERB 33, ENTER ( 

6.2.17.18 Observe VERB 06 NOUN 41 flashing oh the DSKY. The following data shall 
be displayed in Rl, R2 and R3. 

a. Rl » +xxx.xx (Target 2 Azimuth) 

b. R2 - ±xx. xxx (Target 2 Elevation) 

c. R3 * 00002 

6.2.17.19 If the data displayed is correct proceed to 6.2.17.22. If Rl and R2 do not 
contain the correct azimuth and elevation for Target 2, correct the data‘ 
by entering the following sequence into the DSKY. 

a. VERB 24, ENTER 

b. +xxx. xx±000.10 degrees, ENTER (Target 2 Azimuth) 

c. ±xx.xxx±00.010 degrees, ENTER (Target 2 Elevation) 

6.2.17.20 CAUTION: See Paragraph 5.1.2.11 before proceeding. Set the OPTICS 
ZERO switch to OFF. Enter VERB 33, ENTER into the DSKY. 

6.2.17.21 When the DSKY displays VERB 51 NOUN 70 flashing and Rl - 00001, on the 
DSKY set the OPTICS MODE switch on the G&N Indicator Control Panel to 
CMC. The CMC will align the SXT to the Target 1 position. When the 
alignment is complete as observed by no further movement of the Telescope 
Panel Angle Counters (TPAC), set the OPTICS MODE switch to MANUAL' 

6.2.17.22 Using the Optics Hand Controller, align the SXT StLOS with Target 1 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisfied with MARK press the MARK REJECT 
pushbutton and repeat this step. Observe VERB 50 NOUN 25 flashing and Rl 
** 00016. Press the ENTER pushbutton. 
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6.2.17.23 When the DSKY displays VERB 51 NOUN 70 flashing and R1 - 00002, 
set the Optics Mode switch to CMC. The CMC will align the SXT to the 
Target 2 position. When alignment is complete as observed by no further 
movement of the TPAC, set the OPTICS MODE switch to MANUAL. 

6.2.17.24 Using the Optics Hand Controller, align the SXT StLOS with Target 2 and 
press the MARK pushbutton. If satisifed that the MARK was good press the 
ENTR pushbutton. If not satisfied with the MARK press the MARK REJECT 
pushbutton and repeat this step. Observe VERB 50 NOUN 25 flashing and 
R1 * 00016. Press the ENTR pushbutton. 

NOTE: The following two MARKS must be performed as quickly as 

possible. In no case shall the time between the first and second 
MARK exceed two minutes. 

6.2.17.25 After 20 seconds observe the DSKY for VERB 51 and NOUN 70 flashing and 
R1 - 00001. Set the Optics Mode switch to CMC. The CMC will align the 
SXT to the Target 1 position. When the alignment is complete as observed 
by no further movement of the Telescope Panel Angle Counters (TPAC), set 
the OPTICS MODE switch to MANUAL* 

6.2.17.26 Using the Optics Hand Controller, align the SXT StLOS with Target 1 and 
press the MARK pushbutton. If satisifed that the MARK was good press 
the ENTER pushbutton. If not satisfied with MARK press the MARK 
REJECT pushbutton and repeat this step. Observe VERB 50 NOUN 25 
flashing and R1 * 00016, Press the ENTER pushbutton. 

6.2.17.27 When the DSKY displays VERB 51 NOUN 70 flashing and R1 * 00002, set 
the Optics Mode switch to CMC. The CMC will align the SXT to the Target 
2 position. When alignment is complete as observed by no further move¬ 
ment to the TPAC, set the OPTICS MODE switch to MANUAL. 

6.2.17.28 Using the Optics Hand Controller, align the SXT StLOS with Target 2 and 
press the MARK pushbutton. If satisfied that the MARK was good press the 
ENTER pushbutton. If not satisifed with the MARK press the MARK 
REJECT pushbutton and repeat this step. Observe VERB 50 NOUN 25 
flashing and R1 * 00016. Press the ENTER pushbutton. 

6.2.17.29 In approximately 7 minutes VERB 06 NOUN 98 shall flash on the DSKY and 
the test results shall be displayed. R1 and R2 on the DSKY shall display 
the misalignment of one of the horizontal PIPA's in arc seconds (R1 » whole, 

R2 * fractional). Record R1 and R2. (See Table IV for PIPA displayed.) 

6.2.17.30 Enter VERB 33 ENTER into the DSKY. When VERB 06 NOUN 98 flashes 
R1 and R2 on the DSKY shall display the misalignment of the second hori¬ 
zontal PIPA in arc seconds (R1 whole, R2 fractional). (See Table IV for 
PIPA displayed). Record R1 and R2. 
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6.2.17.31 Enter VERB 34 ENTER into the DSKY to terminate the test. Wait 5 seconds. 

6.2.17.32 Repeat steps 6.2.17.4 and 6.2.17.8 through 6.2.17.31 substituting No.00002 
in 6.2.17.11. a. 

6.2.17.33 Enter the following sequence into the DSKY: 

a. VERB 36, ENTER 

b. VERB 41 NOUN 20, ENTER 
C. +00000, ENTE.I 

d. +00000, ENTER 

e. +00000, ENTER 

6.2.17.34 Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to 
OFF. 

Table IV. DISPLAY CONDITIONS AT TEST COMPLETION 
Position SM Orientation Horizontal Misalignment Component 



X SM 

y sm 

Z SM v 

6.2.17.29 

6.2.17.30 

1 . 

UP 

SW 

SE 

y sm 

Z SM 

2 . 

SE 

SW 

DN 

X SM 

y sm 

3 .* 

SE 

UP 

SW 

X SM 

Z SM 


• Position 3 is not run in the Spacecraft because of GIMBAL LOCK 
considerations. 

6.2.17.35 Calculations 


6.2.17.35.1 a. 

Y Q w misalignment * ( 
SH 

) R1.R2 

b. 

Z_._ misalignment ■ ( 

DM 

) R1.R2 

c. 

XgM misalignment " ( 

) R1.R2 

d. 

Y 0 ._ misalignment * ( 
oM 

) R1.R2 


6.2.17.35.2 Enter the latest values from 6.2.16 IMU Performance Test. 
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6.2.17.35.3 a. Y___ misalignment (Bias corrected) * 6.2.17.35. la - Oy *_arc sec. 

SM J 

b. Z misalignment (Bias corrected) ■ 6.2.17.35. lb - 0_ «_arc sec. 

SM “ 

c. X___ misalignment (Bias corrected) * 6.2.16.35.1c - 9 *_arc sec. 

oM X 

d. Y___ misalignment (Bias corrected) * 6.2.17.35. Id * © »_arc sec. 

sm y 

The SM misalignment in each orientation, excluding PIPA bias, shall not 
exceed ±150 arc seconds. 
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6.2.18 Gyrocompassing Test 

6.2.18.1 Set the G/N POWER-OPTICS switch on the LEB Lighting Control Panel to 
OPTICS. Verify that +28 vdc OPTICS OPERATE BUS (CG 1530) is 

+28.0±3.0 vdc. Verify that the OPTX 28V 800 cps 1% 0* (CG 1211) and 
OPTX 28V 800 cps 5%-90° (CG 1212) are not flashing in the CRT. 

6.2.18.2 Load the Inertial Instrument Calibration Data into the CMC using the 
following sequence: 


VERB 21 NOUN 01 ENTR 

01716 ENTR 

XXXXX pc PIPA BIAS) ENTR 

ENTR 

01717 ENTR 

XXXXX PC PIPA S. F.) ENTR 


ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 

ENTR 


01722 ENTR 

XXXXX (Z PIPA BIAS) ENTR 

ENTR 

01723 ENTR 

XXXXX (Z PIPA S. F.) ENTR 

ENTR 

01724 ENTR 

XXXXX (NBDX) ENTR 

ENTR 

01725 4 ENTR 

XXXXX (NBDY) ENTR 

ENTR 

01726 ENTR 

XXXXX (NBDZ) ENTR 

ENTR 

01727 ENTR 

XXXXX (ADIAX) ENTR 

ENTR 

01730 ENTR 

XXXXX (ADIAY) ENTR 

ENTR 

01731 ENTR 

XXXXX (ADIAZ) ENTR 

ENTR 

01732 ENTR 

XXXXX (ADSRAX) ENTR 


01720 

XXXXX (Y PIPA BIAS) 
01721 

XXXXX (Y PIPA S. F.) 
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6.2.18.2 

(Continued) 01733 ENTR 

XXXXX (ADSRAY) ENTR 

ENTR 

01734 ENTR 

XXXXX (ADSRAZ) ENTR 

6.2.18.3 Enter NB Aziruth and Site Latitude (from table below) and Launch Azimuth 

into the CMC using the following sequence: 


VERB 21 NOUN 01 

2506 
XXXXX 

2507 
XXXXX 

2510 
XXXXX 

2511 
XXXXX 

2755 
XXXXX 

2756 
XXXXX 


ENTR 

ENTR (NB Azimuth) 

ENTR (fraction of a Rev Hi order) 
ENTR 

ENTR (NB Azimuth) 

ENTR (fraction of a Rev Lo order) 
ENTR 

ENTR (Site Latitude) 

ENTR (fraction of a Rev Hi order) 
ENTR 

ENTR (Site Latitude) 

ENTR (fraction of a Rev Lo order) 
ENTR 

ENTR (Launch Azimuth) 

ENTR (fraction of a Rev Hi order) 
ENTR 

ENTR (Launch Azimuth) 

ENTR (fraction of a Rev Lo order) 


Location Latitude (Fraction of a Rev) Low Order 

Hi Order A 

NAA 03007 36671 

MSC 02423 23341 

KSC MSO 02422 04033 

KSC VAB 02424 36151 

KSC PAD 39 02425 37327 


6.2.18.4 Enter the following into the CMC: 

VERB 37 ENTER, 01 ENTER 
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6.2.18.5 When PROG display changes to 02, record time as T^. 

6.2.18.6 Gyro Compassing Accuracy 

6.2.18.6.1 CAUTION: See Paragraph 5.1.2.11 before proceeding. After 120 
minutes from To, set the OPTICS ZERO switch on the G&N Indicator 

to ZERO. „Recprd Inner. Middle and Outer Gimbal CDU readings every 
5 minutes for the next 2 hours. 

6.2.18.6.2 Enter VERB 65, ENTER into DSKY. 

Observe the PROGRAM display on the DSKY change to 03. 

6.2.18.6.3 When VERB 06 NOUN 41 flashes on the DSKY, insure R1 and R2 
display Target 1 azimuth and elevation. 

a. HI - +XXX.XX (Target 1 azimuth) 

b. R2 - +XX.XXX (Target 1 elevation) 

c. R3 - 00001 

6.2.18.6.4 Verify the data appearing in R1 and R2 and if correct, proceed. If not 
correct, perform the following sequence: 

a. VERB 24, ENTER 

b. +XXX.XX, ENTER (Target 1 azimuth) 

c. dfcXX.XXX, ENTER (Target 1 elevation) 

6.2.18.6.5 After the correct readings for R1 and R2 are verified, enter VERB 33, 
ENTER into the DSKY. 

6.2.18.6.6 When VERB 06 NOUN 41 flashes on the DSKY, insure that R1 and R2 
display Target 2 azimuth and elevation. 

a. R1 - XXX. XX (Target 2 azimuth) 

b. R2 - XX. XXX (Target 2 elevation) 

c. R3 * 00002. 

6.2.18.6.7 Verify the data appearing in R1 and R2 and if correct, perform the 
following sequence: 

a. VERB 24, ENTER 

b. +XXX.XX, ENTER (Target 2 azimuth) 

c. iXX.XXX, ENTER (Target 2 elevation) 
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6.2.18.6.8 After the correct readings for Rl and R2 are verified, enter VERB 33, 
ENTER into the DSKY. 

6.2.18.6.9 Using the Optics Hand Controller, align the SXT StLOS to Target 1 and 
press MARK pushbutton. If satisfied that the MARK was good, press the 
ENTER pushbutton. If not satisfied with MARK, press MARK REJECT 
pushbutton and repeat this step. 

6.2.18.6.10 Set the OPTICS SPEED switch to HI. Using the Optics Hand Controller, 
drive the SXT StLOS to the approximate position of Target 2. 

6.2.18.6.11 Set the OPTICS SPEED switch to LO. Using the Optics Hand Controller, 
align the SXT StLOS to Target 2 and press the MARK pushbutton. If 
satisfied that the MARK was good, press the ENTER pushbutton. If 

not satisfied, press the MARK REJECT pushbutton and repeat this step. 

6.2.18.6.12 On the DSKY observe the following data displayed: 

a. VERB 06 NOUN 93 

b. Rl ■ iXX.XXX pc gyro elevation error) 

c. R2 ■ ±XX.XXX <Y gyro elevation error) 

d. R3 * iXX.XXX (Z gyro azimuth error) 

Record Rl, R2 and R3. The X and Y gyro elevation error shall be 
0.00±0.55 degrees, and the Z gyro azimuth error shall be 0.00±0.3 
degrees. 

6.2.18.6.13 CAUTION: See Paragraph 5.1.2.11 before proceeding. 

Enter VERB 34 ENTER into the DSKY. Observe the PROGRAM display 
change to 02. Set the OPTICS ZERO switch on the G&N Indicator Control 
Panel to ZERO. Immediately repeat Steps 6.2.18.6.2 through 6.2.18.6.13 
twice. 

6.2.18.6.14 Repeat Steps 6.2.18.6.2 through 6.2.18.6.13 at 150, 180 and 210 minutes 
from Tq. 

6.2.18.6.15 Enter VERB 36 into the DSKY. Press the ENTER pushbutton. 

6.2.18.6.16 Enter VERB 41 NOUN 20 into the DSKY. Press the ENTER pushbutton. 

Enter +00000 into the DSKY three times. Press the ENTER pushbutton after 
each entry. Set the G&N POWER OPTICS switch on the LEB Lighting Control 
Panel to OFF. 


116 






APOLLO G&N Specification 
ND1002348 P 


6.2.18.7 Gyrocompassing Stability 

6.2.18.7.1 Calculate the average of the first three X and Y gyro elevation errors 
and the first three Z gyro azimuth errors. 

6.2.18.7.2 The last three X and Y gyro elevation errors shall not deviate from the 
baseline X and Y gyro elevation errors determined above by more than 
±0.15 degrees. 

6.2.18.7.3 The last three Z gyro azimuth errors shall not deviate from the baseline 
Z gyro azimuth error determined above by more than ±0.06 degrees. 
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6.2.19 CMC Voltage Margin Test 

6.2.19.1 Verify that the G&N IMU HTR MNA & MNB circuit breakers are engaged. 
Computer NMA & NMB breakers are engaged, IMU MNA & MNB circuit 
breakers are not engaged. and the G&N Power - IMU switch on the LEB 
Lighting Control Panel is in the OFF position. 

6.2.19.2 On the PSA Adapter Module set the INHIBIT VOLTAGE FAIL switch to ON. 

Caution: : During the performance of this test the +4 VDC CMC Power 
Supply shall not be operated at less than +2.5 VDC or greater than 5.2 
VDC (CG 1030). The +14 VDC CMC Power Supply shall not be operated 
at less than +8.5 VDC or greater than +17,0 VDC (CG 1020). Rotate the 
LEB LTS NUMERICS SEL to approximately center position. Decrease 
to absolute minimum discernible lighting. 

Note : The flashing indication of the CMC Power Supplies on CRT may be 
disregarded for this test. The charts in TableV may be used to determine 
approximate values for the "XX. X” values of C-156 voltage dial settings 
corresponding to various power supply voltages. 

6.2.19.3 Into R154 insert 0001. Verify and execute. 

6.2.19.3.1 Into R153 insert 1100. Verify and execute. 

6.2.19.4 Into Cl56 insert -040001244. Verify and execute. Verify on the CRT that 

GV0116 is between -3.0 and -5.0 VDC. 

6.2.19.5 Into C156 insert -050001234. Verify and execute. Verify on the CRT that 

GV0106 is between -4.0 and -6.0 VDC. 

6.2.19.6 Into R154 insert 0111. Verify and execute. 

6.2.19.7 Observe CG 1020, +14 VDC CMC Power Supply and CG 1030, +4 VDC CMC 
Power Supply, on the CRT. Repeat 6.2.19.3 through 6.2.19.6 adjusting 
each C-Start entry until CG 1020 is +12.1 (+0.1, -0.0) VDC and CG 1030 
is +3.40 (+0.03 - 0.00) VDC. 

6.2.19.8 Initiate CMC Self Check by inserting the following into K148: 

a. ERROR RESET 

b. VERB 21 NOUN 27, ENTER 

c. 77777, ENTER 
Wait 200 seconds 
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6.2.19.9 Insure that the DSKY RESTART lamp and Program Alarm lamp does not 
light. 

6.2.19.9.1 Into R154 insert 0101. Verify and execute. 

6.2.19.10 Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to OFF. Verify the 
RESTART lamp on the DSKY is lighted. Disregard other DSKY indications. 

If RESTART does not light, repeat 6.2.19.3. Verify CMC Warning masters 
alarm are lighted. 

6.2.19.11 On PSAA M, set INHIBIT VOLTAGE FAIL switch ON. 

On K-148, enter the following: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify DSKY Row 1 display has Bit 6 on. Other combinations of bits are 
permissible, but Bit 6 must be on. 

6.2.19.11.1 On K-148, enter the following sequence: 


VERB 21 

NOUN 10 

ENTR 

00077 


ENTR 

00000 


ENTR 

Press 


RSET 

VERB 21 

NOUN 27 

ENTR 

77777 


ENTR 


6.2.19.12 Into R164 insert 00001. Verify and execute. 

6.2.19.13 Into C156 insert +108001244. Verify and execute. Verify on the CRT that 
GV0116 is between +9.8 and +11.8 VDC. 

6.2.19.14 Into R154 insert 0111. Verify and execute. 

6.2.19.15 Observe CG 1020, +14 VDC CMC Power Supply on the CRT. Repeat 

6.2.19.12 through 6.2.19.14 adjusting the C-Start entry until CG 1020 
is 16.4 (+0.1, -0. 0) VDC. 

6.2.19.16 Press ERROR RESET on K148. Wait 200 seconds. Ensure that the DSKY 
RESTART lamp and PROGRAM ALARM lamp does not light. 

6.2119.16.1 Into R154 insert 0011. Verify and execute. 

6.2.19.17 Set the INHIBIT VOLTAGE FAIL switch on the PSAA M to OFF. Verify that 
the DSKY RESTART lamp is lighted. Disregard other DSKY indications. 
Verify CMC Warning master alarms are lighted. 
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6.2.19.18 On PSAA M, set INHIBIT VOLTAGE FAIL switch ON. 

On K-148, enter the foUowing: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify DSKY Row 1 display has Bit 6 on. Other combinations of bits are 
permissible, but Bit 6 must be on. 

6.2.19.18.1 On K-148, enter the foUowing sequence: 


VERB 21 

NOUN 10 

ENTR 

00077 


ENTR 

00000 


ENTR 

Press 


RSET 

VERB 21 

NOUN 27 

ENTR 

77777 


ENTR 


6.2.19.19 Into R154 insert 0001. Verify and execute. 

6.2.19.20 Into C156 enter +092001234. Verify and execute. Verify on the CRT that 
GV0106 is between +6.2 and +10.2 VDC. 

6.2.19.21 Into R154 insert 0111. Verify and execute. 

6.2.19.22 Observe CG 1030, +4 VDC CMC Power Supply on the CRT. Repeat 6.2.19.21 
adjusting the C-Start entry until CG 1030 is +4.60 (+0.03, -0.00) VDC. 

6.2.19.23 Press ERROR RESET on K148. Wait 200 se'xmds. Ensure that the DSKY 
RESTART lamp and PROGRAM ALARM lamp does not light. 

6.2.19.23.1 Into R154 insert 0101. Verify and execute. 

6.2.19.24 Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to OFF. Verify 
that the DSKY RESTART lamp is lighted. Verify CMC Warning master 
alarms are lighted. 

6.2.19.25 On PSAAM, set INHIBIT VOLTAGE FAIL switch ON. 

On K-148, enter the following: 

VERB 01 NOUN 10 ENTR 1 
00077 ENTR 

Verify DSKY Row 1 display has Bit 6 on. Other combinations of bits are 
permissible, but Bit 6 must be on. 
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6.2.19.25.1 


6.2.19.26 


6.2.19.27 


6.2.19.28 


6.2.19.29 


6.2.19.30 


6.2.19.30.1 


6.2.19.31 


6.2.19.32 


6.2.19.33 


6.2.19.33.1 


On K-148, enter the following sequence: 


VERB 21 

NOUN 10 

ENTR 

00077 


ENTR 

00000 


ENTR 

Press 


RSET 

VERB 21 

NOUN 27 

ENTR 

77777 


ENTR 


Into R154 insert 0001. Verify and execute. 

Into C156 insert -040001244. Verify and execute. Verify on the CRT that 
GV0116 is between -3. 0 and -5. 0 VDC. 

Into R154 insert 0111. Verify and execute. 

Observe CG 1020, +14 VDC CMC Power Supply on the CRT. Repeat 
6.2.19.26 through 6.2.19.28 adjusting the C-Start entry until CG 1020 is 
+12.1 (+0.1, -0. 0) VDC. 

Press ERROR RESET on K148. Wait' 200 seconds. Ensure that the DSKY 
RESTART lamp and PROGRAM ALARM lamp does not light. 

Into R154 insert 0011. Verify and execute. 

Set the INHIBIT VOLTAGE FAIL switch on the PSAAM to OFF. Verify that 
the DSKY RESTART lamp is lighted. Disregard other DSKY indications. 
Verify CMC Warning master alarms are lighted. 

Into R154 insert 0000. Verify and execute. 

On K-148, enter the following: 

VERB 01 NOUN 10 ENTR 
00077 ENTR 

Verify DSKY Row 1 display has Bit 6 on. Other combinations of bits are 
permissible, but Bit 6 must be on. 

Terminate CMC Self Check by inserting into K-148: 


VERB 21 

NOUN 10 

ENTR 

00077 


ENTR 

00000 


ENTR 

Press 


RSET 

VERB 21 

NOUN 27 

ENTR 

00000 


ENTR 
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6.2.19.34 Ensure that CG 1020, +14 VDC CMC Power Supply indication, is +14. 0±0.4 and 

that CG 1030, +4 VDC CMC Power Supply indication is +4. 00±0.20 VDC on 
the CRT. 






+4 VDC CMC SUPPLY 
OUTPUT vs. CONTROL 
CG 1030 ■. 

C-156±XX. X001234 
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6.2.20 

6.2.20.1 

6.2.20.2 

6.2.20.2.1 

6 . 2 . 20 . 2.2 

6.2.20.2.3 

6.2.20.2.4 


6.2.20.2.5 

6.2.20.2.6 

6.2.20.2.7 


Spacecraft Control and Displays Test. 

Proceed with this test if the Operate Power on Test of 6.2.3 and system 
operation has not been interrupted. If system operation has been inter- 
rupted, perform 6.2.5.2 before proceeding. : 


FDAI Attitude Error. 

Insert in KL48 

a. V92 ENTER 

b. 00013 ENTER 

Observe on the CRT PROG 07. In approximately 5 sec observe NO ATT ON. 
In approximately 20 see observe V06 NOl flashing and Rl, R2 and R3 
approximately 00000. 

Insert in K148 

a. VERB 33, ENTER ^ 

Observe on CRT 

a. V06 N 01 Flashing 

b. R1 +00385 

c. R2 -00385 

d. R3 +00385 

e. NO ATT OFF 

Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT +5.06+0.50V rms 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT -5.06+0.50V rms 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT +5.06+0.50V rms 

Insert in K148 
a. VERB 33, ENTER 

Observe on CRT 

a. V06 NOl Flashing 

b. R1 +00384 

c. R2 -00384 

d. R3 +00384 
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6.2.20.2.8 Record CRT indications. 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT +5.06±0.50V rms 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT -5.06±0.50V rms 

C. CG 2249 YAW ATT ERROR - CDU DAC OUT +5.06±0.50V rms 

6.2.20.2.9 Insert in K148 

a. VERB 33, ENTER 

6.2.20.2.10 Observe on CRT 


a. 

V06 

N01 

Flashing 

b. 

R1 


+00160 

c. 

R2 


-00160 

d. 

R3 


+00160 


6.2.20.2.11 Record CRT indications 

\ 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT +2.11±0.21V rms 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT -2.11+0.21V rms 

C. CG 2249 YAW ATT ERROR - CDU DAC OUT +2.11±0.21V rms 

6.2.20.2.12 Insert in K148 

a. VERB 33, ENTER 

6.2.20.2.13 Observe on CRT 


a. 

V06 

N01 

Flashing 

b. 

R1 


+00135 

c. 

R2 


-00135 

d. 

R3 


+00135 


6.2.20.2.14 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT +1.78+0.18V rms 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT -1.78±0.18V rms 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT +1.78±0.18V rms 

6.2.20.2.15 Insert in K148 


a. VERB 33, ENTER 
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6.2.20.2.16 Observe on CRT. 


a. 

V06 

N01 

Flashing 

b» 

R1 


+00090 

c. 

R2 


-00090 

d. 

R3 


+00090 


6.2.20.2.17 Record CRT indications. 

a. CG 2? 7 9 ROLL ATT ERROR - CDU DAC OUT +1.19±0.12V rms 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT -1.19±0.12V rms 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT +1.19±0.12V rms 

6.2.20.2.18 Insert in K148. 

a. VERB 33, ENTER 

6.2.20.2.19 Observe on CRT. 


a. 

V06 

N01 

Flashing 

b. 

R1 j 


+00000 

c. 

R2 


+00000 

d. 

R3 


-00090 


6.2.20.2.20 Record CRT indications. 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT 0.00±0.06V rms 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT 0.00±0.06V rms 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT -1.19±0.12V rms 

6.2.20.2.21 Insert in K148. 

a. VERB 33, ENTER 

6.2.20.2.22 Observe on CRT. 


a. 

V06 

N01 

Flashing 

b. 

R1 


-00090 

c. 

R2 


+00090 

d. 

R3 


-00135 


6.2.20.2.23 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT -1.19+0.12V rms 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT +1.19+0.12V rms 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT -1.79+0.18V rms 
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6.2.20.2.24 Insert in K148 

a. VERB 33, ENTER 

6.2.20.2.25 Observe on CRT 


a. 

V06 

N01 

Flashing 

b. 

R1 


-00135 

c. 

R2 


+00135 

d. 

R3 


-00160 


6.2.20.2.26 Record CRT indications 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT -1.78±0.18V rms 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT +1. 78+0.18V rms 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT -2.11+0.21V rms 

6.2.20.2.27 Insert in K148 

a. VERB 33, ENTER 


6.2.20.2.28 Observe on CRT 


- - - 

* a. 

V06 

N01 

Flashing 


f b. 

R1 


-00160 

i 

f c. 

R2 


+00160 

\ » 

d. 

R3 


-00384 


6.2.20.2.29 Record CRT indications 


a. CG 2279 ROLL ATT ERROR - CDU DAC OUT -2.11+0.21V rms 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT +2.11+0.21V rms 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT -5.06+0.50V rms 

6.2.20.2.30 Insert K148 

a. VERB 33, ENTER 

6.2.20.2.31 Observe on CRT 


a. 

V06 

N01 

Flashing 

b. 

R1 


-00384 

c. 

R2 


+00384 

d. 

R3 


-00385 
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6.2.20.2.32 Record CRT indications. 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT -5.06±0.50V rms 

b. CG 2219 PITCH ATT ERROR - CDU DAC OUT +5. 06±0.50V rms 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT -5.06±0.50V rms 

6.2.20.2.33 Insert in K148 


a. VERB 33, ENTER 

6.2.20.2.34 Observe on CRT. 


a. 

V06 

N01 

Flashing 

b. 

R1 


-00385 

c. 

R2 


+00385 

d. 

R3 


+00000 


6.2.20.2.35 Record CRT indications. 

a. CG 2279 ROLL ATT ERROR - CDU DAC OUT -5. 06+0.50V rms 

b. CG 2219 PITCH ATT ERROR -'CDU DAC OUT +5.06±0.50V rms 

c. CG 2249 YAW ATT ERROR - CDU DAC OUT 0.00+0.06V rms 

6.2.20.2.36 Insert in K148. 

a. VERB 21 NOUN 01 ENTER 


b. 

02545 

ENTER 

c. 

03362 

ENTER 

d. 

VERB 33 

ENTER 

Observe on CRT. 


a. 

V06 N02 

Flashing 

b. 

NO ATT 

ON 

c. 

R1 

+00000 approximately 

d. 

R2 

+00000 approximately 

e. 

R3 

+00000 approximately 
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6.2.20.3 TVC Test 

6.2.20.3.1 The G/N Autopilot Control and SPS Ready discretes shall be applied 
to the G/N Interface. 

6.2.20.3.2 Set the OPTICS MODE selector on the Indicator Control Panel to MAN. 
Set the OPTICS ZERO switch to OFF. 


6.2.20.3.3 Insert in K148 


a. VERB 33, ENTER 

6.2.20.3.4 Observe on CRT 


6.2 20.3.5 


6.2.20.3.6 


6.2.20.3.7 


6.2.20.3.8 


a. V 01 N10 

Flashing 

b. R1 

X7373 

c. R3 

00030 

Insert in K148 

a. V33 I 

ENTR 

Observe on CRT 

a. V 01 Noun 10 

Flashing 

b. R1 

37777 

c. R3 

00031 

Insert in K148 


a. V33 ENTER 

Observe on CRT 


a. V06 N02 

Flashing 

b. R1 

+00385 

c. R2 

-00385 

d. R3 

+00003 


6.2.20.3.9 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 


+10.12+1.00V rms 
-10.12±1.00V rms 


6.2.20.3.10 Insert in K148 


a. VERB 33, ENTER 
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6.2.20.3.11 Observe on CRT 


a. V06 N 02 Flashing 

b. R1 +00384 

c. R2 -00384 

d. R3 +00003 

e. NO ATT OFF 


6.2.20.3.12 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 


6.2.20.3.13 Insert in K148 

a. VERB 33, ENTER 

6.2.20.3.14 Observe on CRT 


a. 

V06 

N 02 

Flashing 

b. 

R1 


+00160 

c. 

R2 


-00160 

d. 

R3 


+00003 


6.2.20.3.15 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 


6.2.20.3.16 Insert in K148 

a. VERB 33 ENTER 

6.2.20.3.17 Observe on CRT 


a. 

V06 

N 02 

Flashing 

b. 

R1 


+00135 

c. 

R2 


-00135 

d. 

R3 


+00003 


6.2.20.3.18 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 


6.2.20.3.19 Insert in K148 


+10.12+1.00V rms 
-10.12+1.00V rms 


+4.22+0.42V rms 
-4.22+0.42V rms 


+3.56+0.36V rms 
-3.56+0.36V rms 


a. VERB 33 ENTER 
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6.2.20.3.20 Observe on CRT 

a. V06 N02 

b. R1 

c. R2 

d. R3 

6.2.20.3.21 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT +2.38+0.24V rms 

b. CG 3721 SHAFT CDU DAC OUTPUT -2.38+0.24V rms 

6.2.20.3.22 Set the OPTICS SPEED switch on the Indicator Control panel to HI. 

6.2.20.3.23 Insert in K148 


Flashing 

+00090 

-00090 

+00003 


a. VERB 33 ENTER 


6.2.20.3.24 


Observe on CRT 


a. V06 

b. R1 

c. R2 

d. R3 


N 02 Flashing 
+00000 
+00000 
+00003 


\ 


6.2.20.3.25 While holding the Optics Hand Controller up and left (45° ) no longer than 

10 seconds, record CRT indications. 

a. CG 3722 TRUNNION CDU DAC OUTPUT 0.00+0.12V rms 

b. CG 3721 SHAFT CDU DAC OUTPUT 0.00+0.12V rms 


6.2.20.3.26 Insert in K148 


a. VERB 33 ENTER 
6.2.20.3.27 Observe on CRT 


a. 

V06 

N 02 

Flashing 

b. 

R1 


-00090 

d. 

R2 


+00090 

d. 

R3 


+00003 


6.2.20.3.28 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT -2.38+0.24V rms 

b. CG 3721 SHAFT CDU DAC OUTPUT +2.38+0.24V rms 
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6.2.20.3.29 Set the OPTICS ZERO switch and the Indicator Control panel to ZERO 
for 30 seconds then return to OFF. 

6.2.20.3.30 Insert In K148 

a. VERB 33 ENTER 


6.2.20.3.31 Observe on CRT 


a. 

V06 

N 02 

Flashing 

b. 

R1 


-00135 

c. 

R2 


+00135 

d. 

R3 


+00003 


6.2.20.3.32 Record CRT indications 


6.2.20.3.33 


a. CG 3722 TRUNNION CDU DAC OUTPUT 

b. CG 3721 SHAFT CDU DAC OUTPUT 


Insert in KL48 


\ 


a. VERB 33 ENTER 


6.2.20.3.34 Observ on CRT 


a. V06 

b. R1 

c. R2 

d. R3 


N 02 Flashing 
-00160 
+00160 
+00003 


6.2.20.3.35 Record CRT indications 


-3.56+0.36V rms 
+3.56+0.36V rms 


a. CG 3722 TRUNNION CDU DAC OUTPUT -4.22+0.42V rms 

b. CG 3721 SHAFT CDU DAC OUTPUT +4.22+0.42V rms 

6.2.20.3.36 Insert in K148 


a. VERB 33 ENTER 

6.2.20.3.37 Observe on CRT 


a. 

V06 

N 02 

Flashing 

b. 

R1 


-00384 

c. 

R2 


+00384 

d. 

R3 


+00003 
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6.2.20.3.38 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT -10.12±1.00V rms 

b. CG 3721 SHAFT CDU DAC OUTPUT +10.12±1.00V rms 

6.2.29.3.39 Insert in K148 

a. VERB 33 ENTER 

6.2.20.3.40 Observe on CRT 


a. 

V06 

N 02 

Flashing 

b. 

R1 


-00385 

c. 

R2 


+00385 

d. 

R3 


+00003 


6.2.20.3.41 Record CRT indications 

a. CG 3722 TRUNNION CDU DAC OUTPUT -10.12±1.00V rms 

b. CG 3721 SHAFT CDU DAC OUTPUT +10.12±1.00V rms 

6.2.20.3.42 Insert in K148 


a. 

V 34 


ENTER 

b. 

V 41 

N 20 

ENTER 

c. 

V 41 

N 20 

ENTER 

d. 

+00000 


ENTER 

e. 

+00000 


ENTER 

f. 

+00000 


ENTER 
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APPENDIX I 





G&N Test 

PSAAM and/or 
SC A Uncertainty 

Signal 

Link 

Nomenclature 

Requirement 

% of Full Scale 

CG 1020 

1 

+14 VDC CMC SUPPLY 

+14.0+0.4 VDC 

0% 

CG 1021 

1 

+14V CMC SUPPLY NOISE RMS 

0.2 VRMS MAX 

0% 

CG 1030 

1 

+4 VDC CMC SUPPLY 

+4.00±0. 2 VDC 

0% 

CG 1031 

1 

+4V CMC SUPPLY NOISE RMS 

0.2 VRMS MAX 

0% 

CG 1040 

2 

+120 VDC PIPA SUPPLY 

+120+6.0 VDC 

1% 

CG 1042 

1 

+120 VDC PIPA SUP NOISE RMS 

1.5 VRMS MAX 

0% 

CG 1051 

1 

+20 VDC PIPA SUPPLY 

+20.0+1.2 VDC 

0% 

CG 1052 

1 

-20 VDC PIPA SUPPLY 

-20+2 VDC 

0% 

CG 1053 

1 

+20 VDC PIPA SUP NOISE RMS 

1.0 VRMS MAX 

0% 

CG 1070 

1 

+4 VDC CDU SUPPLY 

+4.0+0.2 VDC 

0% 

CG 1071 

1 

+4 VDC CDU SUP NOISE RMS 

0.1 VRMS MAX 

0% 

CG 1100 

1 

+28 VDC SUPPLY 

-27.5+6.0 VDC 

0% 

CG 1110 

2 

2.5 VDC TM BIAS 

+2.50+0.06 VDC 

0% 

CG 1201 

2 

IMU 28V .8KC 1% 0* RMS 

28.00+0. 56VRMS 

1% 

CG 1202 

1 

IMU 28V . 8KC 5% - 90* RMS 

28.0+1.4VRMS 

0.33% 

CG 1203 

1 

IMU 28V .8KC 0* RMS 

28.0+2.1 VRMS 

0.33% 

CG 1207 

1 

PH DIFF IMU 5% 0° , -90° 

-90+10* 

2.3% 

CG 1211 

1 

OPTX 28V . 8KC 1% 0° RMS 

28.00+0.56 VRMS 

0.33% 

CG 1211 

2 

OPTX 28V .8KC 1% 0 # RMS 

28.00+0.56 VRMS 

1% 

CG 1212 

1 

OPTX 28V . 8KC 5% - 90* RMS 

28.00+1.48 VRMS 

0.33% 

CG 1220 

1 

PH DIFF OPTX 1% IMU 1% 

0*±10 

2. 3% 

CG 1331 

2 

3.2 KC 28V SUPPLY 

28.6+0.56 VRMS 

1% 

CG 1336 

1 

PH DIFF 3.2 KC 28V/CMC SYNC 

0° ±10* 

2.3% 

CG 1500 

1 

+28 VDC IMU OPERATE BUS 

28.8+3 VDC 

0% 

CG 1501 

1 

+28V IMU OPERATE BUS NOISE 
RMS 

1.0 VRMS MAX 

0% 

CG 1510 

1 

+28 VDC IMU STANDBY BUS 

28.8+3 VDC 

0% 

CG 1511 

1 

+28V IMU STANDBY BUS NOISE 
RMS 

1.0 VRMS MAX 

0% 

CG 1520 

1 

+28 VDC CMC OPERATE BUS 

28.8+3 VDC 

0% 

CG 1521 

1 

+28V CMC OPERATE BUS NOISE 
RMS 

2.0 VRMS MAX 

0% 

CG 1530 

1 

+28 VDC OPTX OPERATE BUS 

28.8+3 VDC 

0% 

CG 1531 

1 

+28V OPTX OPERATE BUS NOISE 
RMS 

2.0 VRMS MAX 

0% 

CG 2001 

2 

X PIPA SG O/P 

5 VRMS max 

3% 

CG 2021 

2 

Y PIPA SG O/P 

5 VRMS max 

3% 

CG 2041 

2 

Z PIPA SG O/P 

5 VRMS max 

3% 

CG 2108 

1 

IG SERVO ERROR QUAD 

0.0+1.2 VRMS 

3.6% 

CG 2112 

2 

IG IX RESOLVER O/P SIN 

18.38+1.84 VRMS @45* 

2.5% 

CG 2113 

2 

IG IX RESOLVER O/P COS 

18.38+1.84 VRMS @ 45* 

2.5% 

CG 2117 

2 

IG SERVO ERROR IN PHASE 

0.0+60 mv RMS @ null 

1.4% 

CG 2120 

1 

IG TORQUE MOTOR CURRENT 

0.125 amp max during 
Fine Alignment Torquing 

0% 
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Signal Link 

CG 2138 1 
CG 2142 2 
CG 2143 2 

CG 2147 2 

CG 2150 1 

CG 2108 1 
CG 2172 2 
CG 2173 2 

CG 2177 2 
CG 2180 1 

CG 2219 1 
CG 2219 2 
CG 2220 1 
CG 2221 1 

CG 2249 1 
CG 2249 2 
CG 2250 1 
CG 2251 1 
CG 2279 1 
CG 2279 2 
CG 2280 1 
CG 2281 1 
CG 2300 2 
CG 2301 1 

CG 2301 2 
CG 3011 1 
CG 3011 2 
CG 3021 1 

CG 3021 2 
CG 3117 1 
CG 3118 1 

CG 3140 1 

CG 3140 2 
CG 3145 1 
CG 3150 1 

CG 3150 2 


APOLLO G&t t specification 
ND1002346 p 
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PSAAM and/or 


G&N Test 

SC A Uncertainty 

Nomenclature 

Requirement 

% of Full Scale 

MG SERVO ERROR QUAD 

0. Oil. 2 VRMS 


3.6% 

MG IX RESOLVER O/P SIN 

18.38+1.84 VRMS @ 45* 


2.5% 

MG IX RESOLVER O/P COS 

18.38+1.84 VRMS @ 45* 


2.5% 

MG SERVO ERROR IN PHASE 

0.0+60 mv rms @ null 


1.4% 

MG TORQUE MOTOR CURRENT 

0.125 amp max during 


0% 


Fine Align Torquing 



OG SERVO ERROR QUAD 

0.0+1.2 VRMS 


3.6% 

OG IX RESOLVER O/P SIN 

18.38+1.84 VRMS @ 45* 


2.5% 

OG IX RESOLVER O/P COS 

18.38+1.84 VRMS @ 45* 


2.5% 

OG SERVO ERROR IN PHASE 

0.0+60 mv RMS @ null 


1.4% 

OG TORQUE MOTOR CURRENT 

0.125 amp max during 


0% 


Fine Align Torquing 



PITCH ATT ERROR-CDU DAC O/P 

5.06+0.5 VRMS @ 17* 


0.67% 

PITCH ATT ERROR-CDU DAC O/P 

5.06+5 VRMS @ null 


1% 

IG CDU FINE ERROR 

0.0+0.07 VRMS @ null 


0.29% 

IG CDU COARSE ERROR 

0.0+0.68 VRMS at null 


0.29% 

YAW ATT ERROR-CDU DAC O/P 

5.06+0.5 VRMS at 17° 


0.67% 

YAW ATT ERROR-CDU DAC O/P 

5.06+0.5 VRMS @ null 


1% 

MG CDU FINE ERROR 

0.0+0.07 VRMS at null 


0.29% 

MG CDU COARSE ERROR 

0.0+0.68 VRMS at null 


0.29% 

ROLL ATT ERROR-CDU DAC O/P 

5.06+0.5 VRMS at 17* 


0.67% 

ROLL ATT ERROR-CDU DAC O/P 

5.06+0.5 VRMS @ null 


1% 

OG CDU FINE ERROR 

0.0+0.07 VRMS at null 


0.29% 

OG CDU COARSE ERROR 

0.0+0.68 VRMS 


0.29% 

PIPA TEMPERATURE 

130.5+1.5 # F Operate Mode 

2% 

IRIG TEMPERATURE 

135+2.5° F in Operate 


2% 

IRIG TEMPERATURE 

135+2.5° F in Operate 


1% 

TRUNNION CDU FINE ERROR 

0.0+0.07 VRMS at null 


0.29% 

TRUNNION CDU FINE ERROR 

0.0+0.07 VRMS @ null 


1% 

SHAFT CDU FINE ERROR 

0.0+0.07 VRMS at null 


0.29% . 

SHAFT CDU FINE ERROR 

0.0+0.07 VRMS @ null 


1% 

SXT SHAFT SERVO ERROR IN PH 

-0.25 to -2.00 VRMS at Hi Rate 

1.1% 

SXT TRUNNION SERVO ERROR IN PH -0.25to-2.00 VRMS at Hi Rate 

1.1% 

SXT SHAFT TACH O/P 

3.3+1.3 VRMS at Hi Rate 


1.1% 

SXT SHAFT TACH O/P 

3.3+1.3 VRMS @ Hi Rate 


2% 

SXT SHAFT MTR CONTROL WINDING +0.5 to 4.00 VRMS at Med Rate 

1.1% 

SXT TRUNNION TACH O/P 

3.3+1.3 VRMS at Hi Rate 


1.1% 

SXT TRUNNION TACH O/P 

3.3+1.3 VRMS @ Hi Rate 


2% 
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Signal Link Nomenclature 

CG 3155 1 SXT TRUNNION MTR CONTROL 
WINDING 

CG 3160 1 SCT SHAFT TACH O/P 
CG 3160 2 SCT SHAFT TACH O/P 
GC 3170 1 SCT TRUNNION TACH O/P 
CG 3170 2 SCT TRUNNION TACH O/P 
CG 3721 2 SHAFT CDU DAC O/P 
CG 3722 2 TRUNNION CDU DAC O/P 
CG 4300 1 CMC TEMP 
CG 6020 1 PIPA CAL MODULE TEMP 

CG 6021 1 IMU 800 cps 5% TEMP (PSA) 

PS A AM OUTPUT is the source of Link 1 signals. 


PSAAM and/or 


G&N Test 

SC A Uncertainty 

Requirement 

% of Full Scale 

+0.25 to +2.00 VRMS at Med 
Rate 

1.1% 

3.3±1.3 VRMS at Hi Rate 

1.1% 

3.3±1.3 VRMS at Hi Rate 

2% 

0.85±0.35 VRMS at Hi Rate 

1.1% 

0.85±0.35 VRMS at Hi Rate 

2% 

10.12±1.00 VRMS at 17* 

1% 

10.12±1.00 VRMS at 17* 

1% 

87.5±42.5* F 

0.23% 

72. 5±27.5* F 

0.23% 

90±30*F 

0% 


SC A OUTPUT is the source of Link 2 signals. 
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6.2.3.1.11 


6.2.3.1.12 


6.2.3.1.14 


6.2.3.1.15 


6.2.3.1.16 


Verify that the following secondary power supply voltages are not flashing 
on the CRT display. 

SECONDARY POWER SUPPLY VOLTAGES 


Meas. No. Signal 


1. 

CG 1040 

+120 VDC PIPA SUPPLY 

2. 

CG 1051 

+20 VDC PIPA SUPPLY 

3. 

CG 1052 

-20 VDC PIPA SUPPLY 

4. 

CG 1070 

+4 VDC CDU SUPPLY 

5. 

cg roo 

-28 VDC ELECTRONICS 

6. 

CG 1020 

+14 VDC CMC SUPPLY 

7. 

CG 1030 

+4 VDC CMC SUPPLY 

8. 

CG 1201 

IMU 28V 800 CPS 1 pet 0 ph 

9. 

CG 1202 

IMU 28V 800 CPS 5 pet ph A 

10. 

CG 1203 

IMU 28V 800 CPS 5 pet ph B 

11. 

CG 1331 

3.2KC 28V SUPPLY 

12. 

CG 1110 

2.5 VDC TM BIAS 


The IMU Platform should not be moved during the Temperature Control Test. 

15 minutes after the application of IMU OPERATE power record PIPA TEMP 
(CG 2300) displayed on the CRT. 

1 hour after the application of IMU OPERATE power monitor and record PIPA 
TEMP (CG 2300) every 5 minutes for 1 hour. Verify that each reading does not 
deviate from the average of each signal by more than 0.1°F. 

When 2 hours have elapsed since the application of IMU OPERATE power record 
PIPA TEMP. PIPA TEMP shall be 130.5±1.5°F. PIPA TEMP shall be within 
0.5°F of that recorded in 6.2.3.1.12 and 6.2.1.3.8.4. 

IMU Heater Current Duty Cycle Determination 

NOTE: This test is to be performed once in the MSO and at the PAD during 
FRT and CDDT. 


6.2.3.1.16.1 The following initial conditions must be met before continuing: 

(1) The G&N System shall have been in the Operate Mode at least 1.5 hours 
with the IMU gimbals coarse aligned to zero degrees. 

(2) The IMU coolant flow rate and coolant temperature shall have been constant 
for at least one hour prior to taking data. 

(3) The 28 VDC EMU STANDBY BUS (CG 1510) shall be held constant within 
±0.25 VDC for one hour prior to taking data. 
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6.2.3.1.16.2 Record and identify the following signals as indicated: 



Signal No. 

Signal Name 

ID. 

a. 

CG 1510 

28 VDC IMU STANDBY 

e B+ 

b. 

CG 1202 

IMU 28V 800 CPS, Phase A 

e a 

c. 

CG 1203 

IMU 28V 800 CPS, Phase B 

e b 

d. 

CF 0157 

CM Vehicle Coolant Flow Rate 

R 

e. 

CF 0018 

Cooland Temperature 

T 


6.2.3.1.16.3 Perform the following calculation and identify the result as E AB 


e A + E B 
2 


E 


AB 


Calculate the Duty Cycle for the IMU HEATER CURRENT (CG 2302) by dividing 
the time ON for 10 cycles by the total (ON and OFF) time for 10 cycles as indi¬ 
cated on the event recorder. Identify this result as DC A ci** 

Normalize the calculated Duty Cycle (DC ACT ) for power input as follows: 

^S/C = 00 ACT [°- 071 ‘'W- E AB> - 2 - 976 ] 

Determine the estimated Duty Cycle by going to the coordinates R and T (Figure 3). 
Identify the results as DCq. 

From the Acceptance Data Package (ADP) obtain and identify the following most 
current information 



Source 

Data 

ID. r. . 

a. 

JDC 14033 

IMU Heater Duty Cycle 

DC ACT(ISS) 

b. 

JDC 14033 

DC Bus (AGE Voltage) 

E B+(ISS) 

c. 

JDC 14039 

IMU 28V 800 CPS Phase A 

E A(ISS) 

d. 

JDC 14039 

IMU 28V 800 CPS Phase B 

E B(ISS) 


6.2.3.1.16.8 Perform the following calculation and identify the result as E A b(ISS) 

^(XSSl^PffSS ) =Eab(ISS) 

6.2.3.1.16.9 Normalize the calculated duty cycle DC ACT ^ ISS ) as follows: 

DC ISS = ^ACTflES) [?* ° 71(E B+(ISS) +E AB(ISS) ) “ 2 * 97< 0 


6.2. 3.1.16.4 

6.2. 3.1.16.5 

6.2.3.1.16.6 

6.2.3.1.16.7 
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1 . 

INTRODUCTION 


1.1 

The individual Spacecraft (SC) installed Guidance and Navigation (G&N) System 
to be checked out per the process specification shall consist of one of each 
of the following major assemblies. Refer to drawing 6015000 for specific 
system dash numbers and effectlvities. 


Assembly Name 

Part Number 


1 - Apollo Guidance Computer Group 

6003001-XXX 


1 - Inertial Me as. Unit 4 Pulse Torque Assembly 

6007001-XXX 


1 - Coupling Data Unit 

2007222-XXX 


1 - Power and Servo Assembly 

6007200-XXX 


1 - Computer Control 4 Reticle Dinner Assembly • 

6014512-XXX 


1 - GUI Interconnect Harness Assembly (LB4) 

6014515-XXX 


1 - Signal Conditioner Assembly 

. 6070010-ra 


1 - Navigation Base Assembly (LEM) 

6899950-XXX 


1 - Alignment Optical Telescope (LEM) 

6011000-XXX 

1.2 

The GUI System herein shall be identified by Part #6015000. The computer 
contains the BURST 113 program flight ropes in the core rope memory. 

2. 

SCOPE 


2.1 

This specification outlines the checkout requirements for G&N System 
installed in a LEM Vehicle.. Addendum to this specification will cover any 
special checkout requirements associated with individual vehicles) ' 

G&N Systems and Computer Flight Programs. 


3. ' APPLICABLE DOCUMENTS 


Subject ' 

LEM-PGNS Functional Interface 
ICD-PGNS (LGC-CDU-PSA and Sig. Cond.) Instl. 
ICD-LEM DSKY Installation 
ICD-IMU-AOT-NVB-PTA Installation 


3.1 Document Number 
LIS-5 **0-10001 
LID-340-10000 
LID-340-10010 
UD-280-10004 


UD-390-10001 
UD- 5 UO-IOOOI 


ICD-LEM Wiring Electrical Interface for PGNS 
ICD-LEM-PGNS Functional Interface Flow Diagram 
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Document lumber 

Subject 

LIS-510-10001 

Thermodynamic Requirements of Guidance A 
larlgation Equipment - OAK 

LI8-520-10001 

LSI Design Arrlronmsnt 

LIS-350-10002 

UM-FBRB lateral and Forward Piloeity Interface 

LIB-370-10007 

LEM-P01B 800 CPS Power Electrical Interface 

LIS-370-10003 

UM-FQNB Measurement Interface 

LIS-370-10004 

UM-LQC Electrical Interface 

LIS-390-10002 

Ouidance and larlgation Prims Power Requirements 
and Characteristics 

LID-410-10002 

ICTC System Interface 

LID-410-10003 

PSA Adapter Nodule Interface 

PS6015bOOi r ' L — f 

-sr arc MasterEnd Item Specification,* Product Configuration 
and Acceptance Test Requirements, PGNCS Spacecraft 
Equipment 


3.2 The following addendum are applicable to this document. 


3.2.1 Addendum 1 LEM 1, 
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L 

ITEM DESCRIPTION MODEL NO . 

30 5 Place Sine-Cosine Tables, Friden Calculator. 

31 Dioptometer 

5. GENERAL REQUIREMENTS 

5.1 Safety Requirements 

5.1.1 Operator Safety 

5.1.1.1 Normal safety precautions shall be observed through the GIN post-installation 
checkout. 

5.1.2 Equipment Safety 

5.1.2.1 To preserve the operational life of the components of the GIN hardware under 
test, settings and adjustments shall be performed only when specified in the test 
procedure. Care shall be exercised in the accomplishment of all settings and 
adjustments to avoid excessive wear or damage to the equipment. All pre¬ 
cautionary measures stated throughout the test procedures shall be strictly 
adhered to. t 

5.1.2.2 The connection between the Portable Temperature Controller (PTC) and 56J1 
shall be maintained unless otherwise specified. 

5.1.2.3 The temperature of the inertial components shall be maintained between the 
following limits. If these limits are exceeded, ‘ the inertial components shall 
be recalibrated. 

a. TRIG; 120 Deg F and 150 Deg F 

b. PIP: 115 Deg F and 145 Deg F 

5.1.2.4 All personnel concerned shall thoroughly understand the Operational Requirements 
in Section 6.2 to preclude any damage to die G5N $yStem. 

5.1.2.5 To preserve the operational life of the components of the D6KY, f the moitttor 
routines shall be used only when required by test procedure or trouble shooting. 
Such routines shall be terminated as quickly as possible in the test flow. 

Computer routines which cause the DSKY display to flash (either requesting data 
or displaying data) shall also be terminated as quickly as possible. 

5.2 Coolant Requirements 

5.2.1 When electrical power is applied to the GAN System, the IMU shall be provided 

with water-glycol coolant at a temperature of 32-50 deg F and a flow rate of 
33±5 pounds per hour. 
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The PSA, CDU, and PTA cold {dates shall be provided with coolant as 
per ICD LIS-510-10001. 

Test Equipment Tolerances 

Measurements and tolerances specifications stated herein are basic GAN 
System performance specifications. Calibration data must be supplied to the 
Acceptance Checkout Equipment (ACE) for the Power and Servo Assembly 
Adapter Module (PSAAM) and Signal Conditioner Assembly (SCA) performance. 
Final tolerances must include PSAAM and Signal Conditioner stability uncer¬ 
tainties (See Appendix 1) as well as ACE and ACE carry-on conditioning 
uncertainties. All uncertainties due to instrumentation shall be root sum 
squared with the basic G&N subsystem tolerance to yield an acceptable 
tolerance for use when testing the GW system in the spacecraft. 

In the event of a conflict between requirements, the following order of procedure 
shall apply. The contractor shall also notify AC Electronics Site Manager of 
the conflict. 

a. The contract 

b. The Specification 

c. Documents referenced in this specification. 

Test Sequence 

The test sequence shall normally fttlow the flow gram in Figure 1. Any test 
subsequent to Temperature Control Verification Section 6.3.4 may be conducted 
providing the General Turn On Procedure 6.2.4 is followed. 

The generation of noise alarm indication, as evidenced by one or more Noise 
Peak Event Lamps becoming lighted shall be cause for immediate determination 
of effects on the GW system test in progress. In the event of detrimental-effects 
on the system test a troubleshooting routine shall be entered to determine the 
cause of the alarm. Testing shall continue only after demonstrating that the 
cause of the noise alarm has been located and that remedial action has been or 
will be taken, or that the transient or noise causing the alarm has no detrimental 
effect on the GW System or test in progress. 

Test Failure Criteria 

IRIG And PIPA data (See paragraph 6.3.9) 

If Di, I>2» or Dj exceeds its maximum value for any PIPA or IRIG, that PIPA 
or IRIG shall be retested in the following sequence. 
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6.6.1.2 

5.6.2 


5.7 

5.8 

5.9 

5.10 

5.10.1 

5.10.2 


If Dj, D 2 , and Dg are within tolerance after the retest sequence Is completed, 
the original out-of-tolerance terms calculated In paragraph 6.3.9.70.4 shall 
be exonerated. 

Failure to be within the maximum values of Dj, D 2 , and Dg after the retest 
sequence of 5.6.1.1 shall constitute a failure of the assembly. 

Failure of the GAN System to pass any examination or test specified herein shall 
tentatively classify the GAN system as non-conforming. Normal test sequence 
may be continued upon determination of the cause of the nonconformance or at 
the discretion of the GAN contractor test team If it Is determined that such 
action Is not detrimental to the GAN System or other Interfacing subsystems. 

All nonconformances shall be investigated and cleared by waivers (F. N. N), 
correction of specification, or hardware replacement and retest. The suspected 
malfunctioned hardware shall be removed and returned to the laboratory where 
the malfunction shall be verified. Only after malfunction verification shall a 
flight certified replaceable element be Installed In the GAN System. 

Retest subsequent to replacement of a failed assembly by a flight certified 
assembly shall be at the discretion of NASA. It is suggested that Table I 
Retest guide be used In determining which tests or applicable portions there¬ 
of shall constitute adequate retest. Retest procedures shall be performed in 
accordance with the Test Procedure Flowgram, Figure 2. 

It Is assumed that the Test Conductor has a working knowledge of the 
test equipment used; therefore, this procedure contains only the steps 
pertaining directly to the GAN components. If. any questions arise 
concerning the test equipment, the Test Conductor should refer to the 
respective operational manuals. 

Spacecraft systems other than the GAN System may be operating on a 
noninterfering basis while individual system checkout of the GAN Is being 
conducted. 

Data Retrival 

All data concerning the checkout and operation of the GAN System as 
monitored via ACE, shall be recorded on the data sheets associated T 
with their corresponding test. Out of tolerance readings shall be 
recorded and flagged by appropriate signals. 

During GAN System testing, all Interleaved data, Uplink Command File and 
Downlink Data File shall be maintained (recorders ON). All A/B PCM data, 
that Is not made available to the ACE displays shall be verified by requesting a 
time history data strip out of said data for the time period when the test was 
performed. 
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ParasrartLHfc Test Tltfp 


6.3.1 

Standby Power In Test 

6.3.2 

Alarms and Interrupts Test 

6.3.3 

IMU Operate Power On Test 

6.3.4 

Temperature Control Verification 

6.3.5 

PGNCS Power Supply Test 

6.3.6 

IMU Operational Test 

6.3.7 

PGNCS Operational Test 

6.3.8 

IRIG Scale Factor Test 

6.3.9 

IMU Performance Test 

6.3.10 

LGC Voltage Margin Test 

6.3.11 

LGC Clock Frequency Test 

6.3.12 

Gimbal Friction Test 

6.3.13 

Stabilization Loop Response Test 

6.3.14 

G and N Fine Alignment Test 

6.3.15 

AOT Functional Performance Test 

6.3.16 

Flight Rope Fixed Memory Bank St 

6.3.17 

LGC Clock Alignment Test 


TEST SEQUENCE 
Figure 1 


•. DETAILED REQUIREMENTS 

6. 1 Initial Teat Conditions 

6.1.1 The IMU shall be supplied with heater power on a continuous basis. The portable 
temperature controller (Model No. 410-31058) shall be connected at all times although 
heater power may be supplied from the +28 VDC IMU STANDBY bus and monitored 
through ACE. 

6.1.2 The IMU shall never by without heater power longer than 15 minutes. 

6.2 Operational Requirements 

* NOTE: In the event that an Electrical Power Subsystem (EPS) shutdown occurs for 
any reason while the GAN System is in the Operate Mode, turn off the - 
♦28 VDC IMU OPERATE circuit breaker or LEM Cabin Panel 11. Do not 
turn the +28 VDC IMU OPERATE Circuit breaker on for a minimum of 
5 minutes after the EPS shutdown occurs. Failure to observe this 
requirement can result in shifts of the critical Inertial Component parameters. 








TABLE I RETEST SEQUENCE 



To be need as necessary to turn system on or off. 











6.2.4 

6.2.4.1 

6.2.4.2 

6.2.4.5 

6.2.4.4 

6.2.4.5 

6.2.4.6 

6.2.4.7 

6.2.4.6 

6.2.4.9 
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General Turn-On Procedure 

This step shall be effective only after having completed the initial turn-on 
procedures. 

Proper coolant flow shall be verified. 

Depress 428 VDC IMU STANDBY circuit breaker on LEM Cabin Panel 11 to 
supply IMU STANDBY power. Record time. 

Depress 428 VDC LGC OPERATE circuit breaker on LEM Cabin Panel 11 to 
supply LGC Operate Power. 

Depress STBY pushbutton oh DSKY for 3 seconds and verify STBY light on D8KY 

to off. 

On K-148 enter the following sequence: 

Press ERROR RESET 
VERB 36 ENTR (fresh start) 

VERB 57 ENTR 
00015 ENTR 

VERB 21 NOUN 27 ENTR - 

77777 ENTR (LGC Self Check) 

On the CRT, verify that the 3.2KC 28V Supply indicates between 28.04 and 29.16 
VRMS (GG 1331). « 

On the CRT DSKY display verify that R1 does not display 01102 or 41102 (indicating 
a malfunction). 

After 5 minutes enter the following in K-148: 


a. 

VERB 25 

NOUN 01 

ENTR 

b. 

03770 


ENTR 

0. 

10067 


ENTR 

d. 

05532 


ENTR 

e. 

01770 


ENTR 

f. 

VERB 25 

NOUN 26 

ENTR 

g. 

01000 


ENTR 

h. 

01770 


ENTR 

i. 

00007 


ENTR 

J. 

VERB 30 


ENTR 


SET LOC 
CCS NEW JOB 
TC CHANG1 
TC ACTLITON 
CALL PRIO/DELAY 
01 PRIORITY 
RELATIVE E-MEM 
BANKADD. 

REQ EXEC. 


NOTE: If a VERB 36 to performed after the above information has been 
entered repeat lines 6.2.4.9. f through 6.1.4.9. J. 
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6.2.h.l0 


6.2,A.11 


6.2.A.12 


6.2.A.13 


6.2.k.lk 


6.2.A.15 


6.2.k.l£ 


CAUTION : LQC OPERATE and DU STANDBY power Bust hart been applied 

a minimum of two hours before energizing the IMJ OPERATE 
circuit breaker in step 6.2.A.16 unless all of the following 
conditions are net: 


17: 1. The GAM Systea has previously been in Standby Mode at least 

two hours and subsequently been in Operate Mode, AID 

2. The glabels were placed in a parked position prior to 
shutdown, AID 

3. The Shutdown period did not exceed 5 Gays, AID 

A. The Spacecraft or DU have not been moved in any way during 
the shutdown period. . 

THHI: The two-hour Standby Mode operation requirement is reduced 

to 13 ainutes. 


The GAM Systea is defined as being in Standby Mode when LQC Operate 
and DU Standby power is applied and DU Operate power is off. The 
inertial components shall have suspension power in Standby Mode. 


The GAM Systea is defined as being in Operate Mode when LQC OPERATE, 
DU STANDBY and DU OPERATE MOVES is applied to the systea. 

Set up analog recorder to nonitor the following signals: 


Signal No. 

Signal leae 


QG 2136 

MG Servo Error Total 


GO 2106 

IG Servo Error Total 


GO 21 66 

00 Servo Error Total 


GO 2112 

10 IX Resolver Sine 


GO 2172 

OG IX Resolver Sine 


GO 2lk2 

MG IX Resolver Sine 


GO 1201 

DU 28V li 800 CPS 

Start the analog recorder at a chart speed of 3 m^sec. 8tart the 
event recorder at a chart speed of 11 ~ as/sec. v —-w... ^. 

On CRT, aonltor +120 VDC PIPA 8UPPLY (OG lOkO) and DU Oimbal angles. 


Record tine. If 13 ainutes have elapsed sinceperforaing paragraph 
6.2.k.3 proceed to the next paragraph. 

Press in +28VDC DU OPERATE circuit breaker on LSI Cabin Panel 11. 
Record tine. 







6.2.4.17 


6.2.4.18 


6.2.4.19 


6.2.4.20 


6.2.4.21 


6.2.4.22 


6.2.4.23 


6.2.5 

6.2.5.1 

6.2.5.2 


6.2.5.3 
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Verify on the analog recorder that the oscillations of the resolver 
sine signals (GG 2112, Gki 2172, and GG 2142) are not sustained 
and that the signals dan?) out within 15 seconds. If this condition 
is not attained, remove IMU OPERATE power immediately. 

On the CRT, verify absence of +120 VDC PIPA SUPPLY voltage for 
90 t 10 seconds after step 6.2.4.16 is initiated. Verify that 
this voltage is between 114 and 126 after 100 seconds from 
step 6.2.4.16. 

Verify absence of LGC WARNING, ISS WARNING, and PQTCS CAUTION 
lights in the LEM cabin. 

On the CRT, verify all IMU Gimbal angles between 358 and 002. 

On K-148 enter the following sequence: 

VERB 4l NOUN 20 ENTR 

+00000 ENTR 
+00000 ENTR 
+00000 ENTR 

On the CRT, scan the power supply voltages to verify their normal 
operation. (No indications flashing). 

After all the tests of 6.3 in Figure 1 have been completed, the 
General Turn-On Procedure (6.2.4) and IMU Operational Test (6.3*6) 
shall be completed before re-running any test. Otherwise, the 
testing sequence shall continue in accordance with Figure 2. 

Interruption of Power. 

IMU Operate power shall never be applied without the presence of 
LGC Operate and IMU Standby Power. 

The G&N System log book shall include the gimbal positions at 
time of power shutdown. If omitted, it shall be assumed that the 
gimbals were not parked prior to shutdown. The logbook shall also 
state if any movement of the IMU or Spacecraft has taken place 
after shutdown. The times of application and removal of any bus 
power to the G&N System shall be recorded. 

After the system has been operating with IMU Operate power on, and a power 
interruption occurs, a minimum of 15 minutes operation in Standby Mode is 
required before resuming IMU Operate power. If the power interruption 
was longer than 15 minutes, the G&N System shall be run in Standby Mode for a 
time interval at least equal to the duration power was off before resuming 
IMU Operate power. However, this period need not exceed two hours before 
application of IMU Operate power. 
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6 . 2.6 

6.3 

6.3.1 

6.3.1.1 


6.3.1.2 


6.3.1.3 

6.3.1.3.1 

6.3.1.3.2 

6.3.1.3.3 
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A warmup period of at least one hour in Operate Node is required 
prior to performing any test in which gyro or accelerometer parameters 
are measured, and at least 15 minutes prior to any test in which 
precision amplitude and frequency power supply checks are made. 

Test Procedures 

Standby Power On Tests 

The Portable Temperature Controller, Model No. 400-31058 shall be 
supplying inertial component heater power to the GW System through 
connector 5&J1 (P230). If alarm or fail indications are present on 
the PTC, they shall be cleared by depressing the SYSTEM RESET push¬ 
button on the PTC. 

The following switches and/or circuit breakers shall be closed to 
energise the indicated buses. 


LOCATION 

HDMENCIATURS 

IDEHTIFICA1 

Panel 14 

BAT 5 NORMAL FEED 

4S10 

Panel 14 

BAT 6 NORMAL FEED 

4811 

Panel 16 

X LUNAR BUS TIE 

4CB5 

Panel 16 

BAT 1-4*6 FEED TIE 

4cbi? 

Panel 16 • 

BAT 2-3-5 FEED TIE 

4CB25 

Panel 16 

ASC BCA 

4CB14 

Panel l£ 

ASC BCA CONT. 

5CB7 

Panel 16 

DC BUB VOLT 

4CB21 

Panel 16 

DISP. 

4CB16 

Panel 11 

X LUNAR BUB TIE 

4cb4 

Panel 11 

BAT 1-4-6 FEED TIE 

4CBl8 

Panel 11 

BAT 2-3-5 FEED TIE 

4CB26 

Panel 11 

ASC BCA 

4CB15 

Panel 11 

ASC BCA CONT. 

4cb6 

Panel 11 

DC BUS VOLT 

4CB22 

Panel 16 

IN?. NO. 2 

4CB13 

Panel 14 

AC HVR to IN? 2 Position 

4si4 

Panel 11 

AC BUS FEED TIE 

4CB24 

Pannel 11 

AC BUS VOLT 

4CB27 


DCJ Standby Power Turn Om 

Turn on Event Recorder to a speed of 10 am/sec. '1C/.JX . - r 

Press in +26 TOC DflJ STANDBY circuit breaker on UM Cabin Panel 11. 
Record time. 


Verify om the Event Recorder that >20 YDC DCJ STANDBY power discrete 
(GO 1513) is on. On CRT 428? DCS STANDBY Bus (GO 1510) shall indicate 
between 24.5 and 33*5 
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6.3.1.3.* On CRT the 20V 3200 CPS SUPPLY (GO 1331) shall Indicate between 

26.04 and 29.16 VRMS. Record this value. 

6.3.I.3.5 The PIPA TEMP, displayed on CRT, shall be monitored periodically r 

one hour to ensure that the PIPA Teaperature Control circuitry fa 
operating to naintain a temperature of 130 ±5*0 Deg. P. (GG 2300). 
Two hours after performing step 6.3.1.3*2 record PIPA TEMP. 

6.3.1.4 Computer Bower Turn On 

6.3.1.4.1 Press in +20 VDC LQC OPERATE circuit breaker bn LEM Cabin Panel 11. 


6.3.1.4.2 Depress STBT pushbutton on DGKT for three seconds and verify STBY 
light on DSKY is OFF. 

6.3.1.4.3 On CRT, +28V LGC Operate Bus (GG1520) shall indicate between 24.5 and 33.5. 

‘ Ignore computer alarm indications. Verify On event recorder that +28V LGC OP 
(GG 1523X)- discrete is on. rising DSKY* enter VERB 36 ENTR then praseRSET. 
All computer alarms shaR clear. - lecir * 

6.3. 1.4.4 On CRT, the +l4VTC LQC SUPPLY (GG 1020) shall Indicate between 19.6 
and 14.4 VDC. Record this value. 

6.3.1.4.5 On CRT, the *4VDC LQC SUPPLY (GG 1030) shall indicate between 3*8 
and 4.2 VDC. Record this value. 

6.3.1.5* LQC Operational Tests 

6.3.1.5.1 DSKY Check 

6.3.I.9.IH Initiate the DSKY check by entering in the DSKY: 

Press Error Reset 

VERB 97 H1TR 00019 ERTR (clear erasable memo ry ) 

VH*B 21 HOUR 27 HfTR 

00011 mm 

6.3.1.9.1.2 All the electrolialneacent elenents (FROG, VERB, ROUE and Row 1, 

Row 2, Row 3) shall display the dec Inal nueber nine (9). Including 
the 9'a, the following shall be displayed for approximately 9 seconds. 

a. 9’a 

b. 8's 

c. 7** 

d. 6 4 a 

«. 9'« 

f. 4 4 s 
f- 3*a 

h. «2!a 

i. l's 

i. O/s 

k. Minus signs in Row 
ROW 2, ROW 3 

l. VERB-ROUE Flashing 

m. COMP ACTY 



On concurrently for 9 seconds 
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o. Plus signs in ROtf 1, ROW 2, ROtf 

p. VBtB-RDUE Flashing 

q. COMP ACTY 

r. COMP ACTY - On for 5 seconds then DSKY blanks 

6.3* 1*5.1.3 The DSKY pushbuttons shall be checked by entering: 

VERB 25 SOUK 01 EETR 
017*0 EETR 
400123 EETR 
-00*56 HTTR 

-00789 00 EOT press HTTR 

The DSKY shall display 400123 in Row 1, -00*56, in Row 2, and -OO789 in 
Roe 3. Pres« CT-R pushbutton three tines on DSKY. Observe that Row 1, 
Row 2 and Row 3 are blank. 

6.3.1.5.2 leap Test 

6.3.1.5.2.1 Initiate the leap Test by entering in the DSKY: 

VERB 35 HTTR 

6.3.1.5.2.2 The following DSKY displays shall illuminate for approximately 5 seconds. 

a. UPLIEK ACTY 2 1 

b. EO ATT 4 
O. STBY 

d. KEY REL 

e. TEMP 

f. 'GIMBAL LOCK 

g. PROG 

h. RESTART 

1. TRACKER 
3. OPR ERROR Flashing 

k. VERB-ROUE Flashing 

l. Plus 66666 in Row 1 
Row 2 and 3 

6.3.1.5.3 Uplink Check 

6.3-1.5.3.1 On K-9TART 1*8, set LQAD/lHHIBIT switch to LOAD, set TAPE/KEY switch 
to KEY, then enter the following: 

HtROR RESET 
VERB 25 ROUE 01 HTTR 
03575 EETR 
40123* EETR 
-56789 EETR 
400000 EETR 

6.3.1.5.3.2 Verify the following is displayed, on the DSKY 
VERB 23 ROUE 01 
R1 4 0123* 

R2 - 56789 
RB 400000 





6 . 3 . 1 . 5 .* Downlink Check 









6.3.1.5.4.1 


6.3.1.5*5 
6.3.1.5.5.1 


6.3.1.5.5.2 


6.3.1.5.5.3 

6.3.1.5.6 

6.3.1.5.6.1 

6.3.1.5.6.2 

6*3.1*5«6.3 

6.3.1.5.6.4 

6.3.1.5.6.5 

6.3.1.5.6.6 

6.3.2 
6.3.2.1 
6.3.2.1.1 
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On CRT. DSKY display verify the following is displayed: 

VERB 23 ROUE 01 
R1 ♦ 01234 
R2 - 56789 
R3 ♦ 00000 

LOC Self-Cheek 

On K-148 enter the following sequence to initiate the LOC Self-Cheek: 

VERB 36 EHTR 
VERB 2 1 ROUE 2? ERTR 

77777 ERTR 

VERB 15 ROUE 01 ERTR 

01366 ERTR 

On the CRT, verify that D8KY R1 does not display 01102 or 41102 

If a Malfunction occurs, the following is displayed: 

R1 01102 or 41102 

R2 XXXXX c(S PAIL) prograa address +1 of point of failure ' 

R3 XXXXX nuaber of falls 

When R3 ■ 00002, stop the LOC Self Cheek by entering in K-148 
the following: 

VERB 21 ROUE 27 EWIR 
00000 * ERTR 

LOC Standby Cheek 

On K-148 enter the following sequence: 

VERB 21 ROUE 10 BITTR 
00013 ERTR 

02000 ERTR 

On DSKY depress STBY pushbutton for approxlaately 3 seconds. 

Verify STBY status Indicator laap is OR. 

On the CRT, verify the 3.2 EC 28V Supply (GO 1331) 1* between 
26.04 and 29.16 V RMS. 

On DSKY depress STBY pushbutton for approxlaately 3 seconds to 
return to LOC OPERATE node. 

Verify STBY status indicator laap is OPT. 

Alaras and Interrupts Test 

Parity Pall Tsst 

On K-148 enter the following sequence 


VERB 21 

03377 

33777 


ROUE 02 


ERTR 

ERTR 

ERTR 











f 

f 


6.3.2.1.2 

6.3*2.1.3 


6.3.2.X.4 
6.3*2.1.5 

6 *3.2.2 
6.3*2.2.1 


6.3.2.2.2 

6.3.2.2.3 
6«3*2.3 

6 . 3 . 2 .3.1 


6 . 3 . 2 . 3.2 
6 .3*2.3*3 
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On CRT, XX9CY display, verify R1 - 33777 end R3 - 03977 

On K-148 enter the following sequence 

VERB 25 HOUR 26 ERTR 
04000 ERTR 
01777 ERTR 
00006 ENTR 
VERB 30 am 

Verify RESTART, and FORCS CAUTIOI leaps are 01. 

On K-148 enter VERB 36 ERTR. Press BRRQR RESET pushbutton. All aleres 
shall clear. 

Rupt Lock-Interrupt Too Long 

On K-148 enter the following sequence 

VERB 24 BDUE 01 ERTR 

03377 ERTR 

30001 ERTR 

03377 ERTR 

VERB 25 HOUR 26 ERTR 

00001 ERTR , 

01777 ERTR 
00006 ERTR 

verb 31 am 

Vhrlfy RESTART, and PCVCS CAUTIOI Uug» ere OR. 

On K-146 enter VHIB 36 ERTR. Frees SmoU RESET pushbutton. All 
slams shall dear. 

VC Trap Test 

On K-148 enter the following sequenoe 

VERB 21 RDUI 01 Wm 

03377 BVTR 

03377 WTR 

VERB 25 HOUR 26 ERTR 

04000 ERTR 

01777 ERTR 

00006 ERTR 

VERB 30 ERTR 

Verify RESTART, and FORCS CAUTIOI leaps are OR. 

On K-148 enter VERB 36 ERTR. Press ERROR RESET pushbutton. All 
alaras shall dear. 


i 


s 




6 . 3 . 2 .* 

6.3.2.*.! 


6.3*2.*.2 

6.3.2.*.3 

6.3.3 


6.3.3.1 

6.3.3.1.1 


6.3.3.1.2 

6.3.3.1.3 

6 . 3 * 3 . 1 .* 

6.3.3.1.5 


! 

i 
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Hightvatchnan Test 

On K-l*8 enter the following sequence 

VERB 2 * HO UH 01 EHTR 

03377 EHTR 

30001 EHTR 

0337T EHTR 

VERB 25 HDUH 26 EHTR 

03*00 BfTR 

01777 EHTR 

00005 EHTR 

VERB 30 BfTR 

Verify RESTART, and FGHCS CAUTIOH leaps are OH. 

On K-l*8 enter VERB 36 EHTR. Frees WBOR RESET pushbutton. All 
alarns shall clear. 

DC OPERATE POWER OH TESTS 

CAUTIOH 

Prior to application of DC OPERATE power in step 6.3«3.1«*> IRC 
OPIATE and DC STAHDBT power oust hare been applied to the OAH Qysten 
continuously for a ■<"<«« of two hours. The only exception is when 
the requirements of step 6.2.*. 10 are met and this does not apply 
for the initial application of DC OPERATE power. • 

Verification of Power Turn-On 

Set up analog rec o rder to M onito r the follovlng signals: 


SIGHAL HO. 

SIGHAL SAME 


oo 2136 

MG Servo Error Total 


00 2106 

. 10 Servo Error Total 


00 2166 • 

00 Servo Brror Total 


GG 2112 

* 10 11 Resolver Sine 


QG 2172 

00 IX Resolver Sine 


00 21*2 

NO IX Resolver Sine 


00 1201 

DC 20V 1* 800 cps 


SPARS 



Start analog recorder to a chart speed of 5 an/sec. Start event 
recorder at a chart speed of 1.0 an/seo. , .•>. 

On CRT, Monitor >120 VDC FIFA SUPPLY (00 10*0) and DC glnbal angles. 

Press in >26 VDC DC OPERATE circuit breaker on LEM Cabin Panel 11. 
Record tine. 

Vhrlfy on analog recorder that the oscillations of the resolver sine 
signals (00 2112, 00 2172, and 00 21*2) are not sustained and that 
the signals daap out vithin 15 seconds. If they don't, remare DC 
OPERATE power as soon as possible. 


! 

S 







6.3.3.1.6 

6.3.3.1.7 

6.3.3.1.8 

6.3.3.1.9 

6 . 3.4 
6.3*4.1 

6 .3.4.2 

6.3.4.3 

6.3*4.4. 

6.3*4.5 
6 3.4.6 

6.3.5 

6.3.5.1 

6.3.5.2 
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On the CRT, verify absence of +120 TO PIPA SUPPLY voltage for 
90 ± 10 seconds after step 6.3.3.1.4 is initiated. Verify that this 
voltage is between 114 and 126 after 100 seconds froa step 
6.3.3.1.4. ■ * 

On event recorder verify 'the following: 

IOC WARHIIG is 0IF (00 9001) 

ISS WARHIIG is OFF (00 9002) 

PGHCS CAUTIOI is OFF (00 9003) 

On CRT, verify all DU ginbal angles indicate between 358 and 002. 

On K-148 enter the following sequence: 

VERB 4l HDUH 20 KRTR * 

+00000 EHPR 
+00000 EHTR 
+00000 SHIR 

Tenperature Control Verification 

When 15 ninutes have elapsed froa the tins of DO OFRATS power turn¬ 
on record PIPA TEMP (00 2300). 

When 30 minutes have elapsed frca the tins of DO OPERATE power turn¬ 
on record IRIG T1MP (QG 2301). 

When 1 hour has elapsed froa the tjja of DO OPERATE power turn-on. 
Monitor PIPA TOO* (GG 2300) and IRIG T9*P (GO 2301) on the CRT. 

Monitor and record tenperature readings every 5 ninutes for one hour. 
Verify that each reading does not deviate froa the average value of 
each signal by aore than 0.1°F. 

When 2 hours have elapsed froa the tins of DO OPERATE power turn-on 
record PIPA TEMP and IRIG TOP. The PIPA Tenp shall be 130.5 (±1.5)*F. 
Ibe IRIG TENP shall be 133 (±2.5*)F. 

The PIPA TEMP recorded in step 6.3.4.4 shall be within 0.5*F of 
tenperature recorded in steps 6.3.1*3*5 and 6.3.4.I. 

The IRIG TEMP recorded in step 6.3.4.4 shall be within 0.5*F of the 
tenperature recorded in step 6.3.4.2. 

PGHCS Power Supply Tests 

Froa the CRT, confirn power supply voltages (or tenperatures) are as 
specified and record values observed. 

The PIPA Calibration Module Tenperature (OG 6020) be between 

+45 end +90 BBG F. 


6.3.5.3 


The PSA Tenperature (QG 6021) shall be between +60 and +>110 DBG F. 
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6.3.5.4 The LGC Temperature (GG 4300) shall be between +45 and +130 DEG. F. 

6.3.5.5 The +28 VDC IMU OPERATE BUS (GG 1500) shall be between 24.5 and 33.5 VDC. 

6.3.5.6 The +28 VDC IMU STANDBY BUS (GG 1510) shall be between 24.5 and 33.5 VDC. 

6.3.5.7 The +28 VDC LGC OPERATE BUS (GG 1520) shall be between 24.5 and 33.5 VDC. 

6.3.5.8 The +120 VDC PIPA Supply (GG 1040) shall be between 114 and 126 VDC. 

6.3.5.9 The *>28 VDC Supply (GG 1100) shall be between -21.5 and -33.5 VDC. 

6.3.5.10 The +4 VDC CDU Supply (GG 1070) shall be between 3.8 and 4.2 VDC. 

6.3.5.11 The IMU 28V'800 CPS 1 pet Supply (GG 1201) shall be between 27.44 and 
28.56 VRMS. 

6.3.5.12 The IMU 28V 800 CPS 5 pet 90 PH Supply (GG 1202) shall be between 26.6 and 
29.4 VRMS. 

6.3.5.13 The IMU 28V 800 CPS 5 pet 0 PH Supply (GG 1203) shall be between 25. 9 and 
30.1 VRMS. 

6.3.5.14 The 3.2 KC 28V Supply (GG 1331) shall be between 28.04 and 29.16 VRMS. 

6.3.5.15 The 2.5 VDC T/M Bias (GG 1110) shall be between 2.4 and 2.6 VDC. 

6.3.5.16 The +14 VDC LGC Supply (GG 1020) shall be between 13.6 and 14.4 VDC. 

6.3.5.17 The +4 VDC LGC Supply (GG 1030) shall be between 3.8 and 4.2 VDC. 

6.3.5.18 The phase difference between the 3.2 KC supply and LGC sync shall be 

0±10* (NG 1336). . 

6.3.6 IMU OPERATIONAL TEST 

6.3.6.1 On K-148 enter the following: 

VERB 01 NOUN 10 ENTR 
00003 ENTR 

Record CRT DSKY Row 1 indication AAAAA and the time of day. 
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6.3.6.2 On K-148 enter the following: 

■ iii, 

VERB 21 NOUN 01 ENTR 

03377 ENTR 

AAAAA ENTR 

VERB 06 NOUN 02 ENTR 

03377 ENTR 

Record CRT DSKY Row 1 indication as ±BBBBB 

6.3.6.3 Perform the following calculations: 


BBBBB x 5.13 
3600 


CCCC. C (Contents (hrs) of high order scalar register) 


b. 23.3 - CCCC.C “ DDDD.D hours 

c. DDDD. D ♦ time of day recorded in 6.3.6.1 ■ time of day at which high 
order scalar register will overflow. 


6.3.6.4 If time of day is within 12 minutes of that calculated in 6.3.6.3. c when 
about to perform any of the following paragraphs, wait until that time 
calculated in 6.3.6.3. o has passed and proceed. 


6.3.6.5 In K-148 enter the following sequence: 


VERB 57 ENTR 
00004 ENTR 
VERB 34 ENTR 

6.3.6.6 Wait 200 seconds, then verify on the CRT, that the X, Y and Z PIPA SG 
Output signals all indicate 0.0*2.5 Volts but not 0. 

6.3.6.7 Approximately 12 minutes after performing step 6.3.6.1, VERB 06 NOUN 66 
shall flash. 
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6.3.6.8 From the CRT, DSKY display, read and record R1 and R2 (local gravity 
whole and fractional respectively). The value recorded shall be between 
975.0 and 985.9 cm/sec 2 . 


6.3.6.9 On K-148 enter the following sequence 

VERB 33 ENTR 

VERB 06 NOUN 66 shall flash. 


6.3.6.10 From the CRT, DSKY display, read and record the horizontal fractional 
component of earth rate acting on the X, Y, and Z IRIG's as displayed 
in R2. The value recorded shall be between . 77882 and . 97882. 


6.3.6.11 Terminate the test by entering In K-148 the following: 

VERB 36 ENTR 

VERB 41 NOUN 20 ENTR 

+00000 ENTR 

+00000 ENTR 

+00000 ENTR * ' 


6.3.7 PGNCS Operational Test 

6.3.7.1 Start the PGNCS Operational test fay Inserting the following sequence 
Into K-148: 


VERB 57 ENTR 
00010 ENTR 

Program 07 shall be displayed 
VERB 33 NOUN 01 Is displayed flashing 
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Command Accuracy 0* 

On K-148, press ERTR 

V»B 33 ROOT 02 Is displayed flashing 
frees ERTR 

VHIB 33 HOUR 03 i* displayed flashing 

Read and record the fnaftsl snjlft The indications shall 

he 000±001 degree. 

Read and record CRT the DGKY Rv*r 1, 2, and 3 indications. The 
indications shall he 400000 ± 00007* 

Co—md Accuracy 45*. * 

On K-148, press ERTR, VERB 33 ROOT 04 is displayed flashing after 
approximately 20 seconds. 

Read and record the CRT IM Oinfcsl angle. The indications shall he 
043 ± 001 degrees. 

Read and record the CRT DSKT Rows 1, 2, and 3 indications. The 
indications shall he +04500 ± 00007*' 

CDU Repeating Accuracy 45* 

On K-148 press BRTR. In shout 90 seconds VHIB 05 ROOT 30 is displayed 
flashing. 

Read and record the CRT DGKY Rows 1, 2, and 3 indications* The 
indications shall he between 77774 and 00003* 

On—nd Accuracy 90** 

On K-148 Press VERB 33, ERTR. In approximately 20 seconds VHIB 33 
ROOT 06 is displayed flashing. The GIMBAL LOCK leap on DSKY shall 
he lighted. 

Read and record the CRT XRO Gidbal Angle. The indications shall ha 
090 ± 001 degrees. 

Read and record the CRT DSKY Rows 1, 2, and 3 indications. The 
indication shall he 409000 * 00007* 

Co—nd Accuracy 135** 

On K-148 press ERTR. In approximately 20 seconds VSB 33 ROOT 07 is 
displayed flashing. 










-rh 
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6.3*7*6.2 

6.3*7*6.3 
6.3*7*7 

6.3.7.8 

6.3.7.8.1 

6.3*7*8.2 

6.3*7*9 

6.3.7.9.1 

6.3*7*10 

6.3*7*10.1 

6.3.7*10.2 

6.3.740.3 

6.3.7.H 

6.3.7.12 

6.3.7.12.1 

6.3*7.12.2 

6.3.7.12.3 

6.3.7.12A 


Read and record the CRT WO Olabel Anglo indication, the indications be 

139 * 001 degrees . 

Read and record the CRT DSKY Rovs 1, 2, and 3 indications. The 
indications shall he +13500 * 00007* 

On K-148 press BTTR. In approxinately 20 seconds VffiB 33 HOUR 10 is 
displayed flashing. The OIMBAL LOCK la^> on DSKY shall not he 
lighted. 

CDO Repeating Accuracy 135*. 

On K-lMJ press EMTR pushbutton. In shout 90 seconds, VTOB 05 K)UI 30 
is displayed flashing. ' 

Read and record the CRT DSKY Rovs 1, 2, and 3 indications. The 
indications shall he between 77774 end 00003* 

♦ Olnbal Lock Test 

On K-148, Press VERB 33# HITR. In approxinately 20 seconds VERB 33 
HOUR 12 is displayed flashing. The OIMBAL LOCK laap on DSKY shall 
he lighted. 

Coanand Accuracy 225*• 

On K-148 press EHTR. In approxinately 20 seconds, VERB 33# HOUR 13 
is displayed flashing. 

Read and record the CRT D0 Olnbal Angle l«Alai*lte». Thn indication shall he 
2251001 degrees. 

Read and record CRT DSKY Rovs 1, 2, and 3 indications. The indications 
shall he +225 00 ± Q0007. 

On K-148 press ERTR. In approxinately 20 seconds VERB 33 HOUR 14 is 
displayed. The OIMBAL LOCK leap shall not he lighted. 

CDU Cn—nil Rate Test 

On K-148 press EHTR. In approxinately 30 seconds VERB 06 HOUR 66 is 
displayed flashing. The OIMBAL LOCK leap on DSKY shall he lighted. 

Read and record the CRT DSKY Rov 1, 2, and 3 indications. The 
Indication shall he between 00012 and 00016. 

On K-148 insert VERB 33 BWR. In approxinately 30 seconds VERB 06 
and HOUR 66 is displayed flashing. Repeat 6.3.7*12.2. The OIMBAL 
LOCK laap on DSKY shall not he lighted. 

On K-148 insert VERB 33 EHTR. In approxinately 30 seconds VERB 06 
and HOUR 66 is displayed flashing. Repeat 6.3.7*12.2. The OIMBAL 
LOCK laap on the DSKY shall not he lighted. 







6.3.7.13 

6.3.7.13.1 

6.3.7.13.2 

6.3.7.13.3 

6.3*7*1* 

6 . 3 * 7 * 1 * 1.1 

6.3*7.1*.2 

6.3.7.15 

6.3.7.15.1 

6.3.7.16. 

6.3*7.16.1 

6.3.7.16.2 

6.3.7.17 

6.3.7*lfi 

6.3.7.16.1 

6.3*7.16.2 


I 


I 


I 
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Co—»nd Accuracy 315*. 

On K-lkQ insert YERB 33 ERTR. In approxlaately 20 seconds YERB 33 
ROUE 20 will Be displayed flashing. 

Read and re c ord CRT DCJ lldul Angles. j; r. The indicator shall he 
315 1 001 degrees. 

Read and recor d the CRT DSKY Rows 1, 2, and 3 indications. The 
indications shall be +31500 1 00001- 

CBS Repeating Accuracy 315*. 

On K-l*8 press BVTR. In approximately 90 seconds YERB 0$ HOUR 30 is 
displayed flashing. 

Read and record the CRT DBKY Rows 1, 2, and 3 indications. The 
indications shall be between 7777* end 00003. 

-Olnibal Lock Test 

On K-l*8 Press YERB 33 ERTR. In approximately 20 seconds YERB 33* 

ROUE 22 is displayed flashing. The GD4BAL LOCK laap on DSKY shall 
be lighted. 

CDU Repeating Accuracy 225*. 

On K-l*6 press BVTR, In about 90. seconds, VERB 03 ROUE 30 id displayed 
flashing. 

Read and record the CRT DSKY Rows 1, 2, and 3 indications. The 
indication shall be between 7777* end 00003* 

On K-l*8 Press YERB 33 ERTR. The OIMBAL LOCK lanp shall not be 
lighted. VERB 21, HOUR 22 is displayed flashing. 

DCJ CDU Pins Pail Test 

On K-1 *i 8 Insert the following sequence 

+00100 EJTIR 
+00100 ERTR 
+00100 WTR 

On Event Nodule verify that 138 VAREIBG laap lights. 

After approxinately 20 seconds, YERB 01 ROUE 10 shall be displayed. 
Verify that CRT DSKY display Row 1 indicates 33XXX or 32XXX. 









6.3.7.19 
6.3.7*19.1 

6.3.7- 19.2 

6.3.7.20 
6.3.7.20.1 

6 . 3 . 7 . 20.2 

6.3.7.20.3 

6.3.7- 20.4 

6.3.7.20.5 

6.3.7.20.6 
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DCJ CDU Coarse PPU Vast 

On K-l48 insert the following sequence 

verb 33 win 

403750 EHTR 
403750 HTTR 
403750 HfTR 

Verify that IS3 VAREIK leap Brent Nodule lights. 

After approximately 20 seconds, VERB 01 EDUE 10 shall be displayed. 
Verify that CRT DSKT display of Row 1 indicates 33XXX or 32XXX. 

FDAI Linearity Test 

On E-148 enter VERB 33 EVER 
VERB 33 EOt* 27 shall be displayed. 

On CRT aerify the following: 

PITCH ATT ffiROR Is between +15.3 and 406.7 OK (00 2219) 

TAW ATT ERROR is between 415.3 and 418.7 OK (00 2249) 

BOLL ATT ERROR is between 415.3 end 416.7 OK (00 2279) 

On K-148 press BTTR. 

VERB 33 ROUE 30 shall be displayed. 

On CRT aerify the following: 

PITCH ATT ERROR is between 414.4 and 417.6 OK (OG 2219) 

TAW ATT ERROR is between 4l4.4 and 417.6 OK (GO 2249) 

ROLL ATT ERROR is between 4l4.4 and 417.6 DK (GO 2279) 

On K-148 press ERTR. 

VERB 33 ROUE 31 shall be displayed 

On CRT aerify the following:' * 

PITCH ATT KROR Is between 405.4 and 406.6 SK (GO 2219) 

TAR ATT ERROR is between 405.4 and 406.6 EK (GG 2249) 

ROLL ATT ERROR is between 405.4 and 406.6 DBG (GO 2279) 


o ' ^ - 

On K-148 press ERTR. 

VERB 33 ROUE 32 shall be displayed. 


6.3.7.20.7 
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6.3.7.20.8 On CRT verify the following: 

PITCH ATT ERROR la between +00.2 and -00.2 ISO (OG 2219) 

YAW ATT HIROR la between +00.2 and -00.2 ISO (GG 2249) 

ROLL ATT ERROR la between +00.2 and -00.2 ISO (OG 2279) 

6.3.7.20.9 On K-148 press ERTR. 

VERB 33 ROUH 33 ahall be displayed. . 

6.3.7.20.10 On CRT verify the following: 

PITCH ATT BfflOR la between -05.4 and -06.6 ISO (OG 2219) 

YAW ATT ERROR ia between -05.4 and -06.6 ISO (GG 2249) 

ROLL ATT ERROR la between -05*4 and -06.6 ISO (GG 2279) 

6.3*7.20.11 On K-148 preaa ERTR. 

VERB 33 ROUE 34 shall be displayed. 

6.3.7.20.12 On CRT verify the following: 

PITCH ATT ERROR la between -14.4 and -17.6 ISO (GO 2219) 

YAH ATT BtROR is between -14.4 and -17.6 ISO (GG 2249) 

ROLL ATT ERROR la between -14.4 and -17.6 XSQ (GG 2279) 

6.3*7.20.13 On K-148 press ERTR. ' 

VERB 33 ROUE 3$ shall be displayed. 

On CRT verify, the following: 

PITCH ATT ERROR la between -15-3 and -18.7 ISO (GO 2219) 

YAH ATT ERROR ia between -15*3 and -18.7 ISO (GG 2249) 

ROLL ATT ERROR la between -15*3 end -16.7 ISO (GO 2279) 

On K-148 enter VERB 36 ERIR. 

The proper operation of the DfJ CAGE function (consisting of steps 
6.3.7.21 thru 6.3 7-23) need be performed only once during the 
Initial PGHCS Operational Teat and onltted froa subsequent testing 
of test 6.3.7. 

On X-l48 enter the following sequence: 

VERB 4l ROUE 20 ENTR 
+00500 EHTR 
+00500 ERTR 
+00500 9TR 

On the CRT, verify all DCf giabal angles Indicate between 003 and 007 
ISO. 


6.3*7.20.14 


6.3.7.21 


6.3.7.21.1 


6.3.7.21.2 
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6.3*7*21.3 On analog recorder, Monitor the following signals: 

SIOWAL ID, SIOHAL HAMS 

BO Servo Error Total 
IG Servo Error Total 
OG Serro Error Total 
IG IX Resolver Sine 
OG IX Resolver Sine 
IO IX Resolver Sine 
IMU 20V 1* 800 cps 

6.3*7*21.* Start analog recorder to a chart speed of 3 aa/sec. 

6.3.7.21.3 ' On LEM Cabin Panel *, hold DCJ CAGE noaentary toggle switch in 
the 01 position. (Do not release). 

6.3*7*21.6 On analog recorder, verify the IX Resolver Sine signals (GG 2111, 

GO 2172, GG 21*2) null out to less than 0.3 VRMS. Release IMU 
JAGE switch to the OFF position. Disregard any noaentary transients 
on the IX Resolver Sine signals when the switch is released. 

Any sustained oscillations shall be cause for isediate reaoval 
of IMU Operate power. 

6.3*7*21.7 On the CRT, verify ail IMU ginbal angles indicate between 338 
and 002. 

i 

6*3*7*22 Stop analog recorder. 

6.3*7*23 On X-l*8 enter the following sequence: 

I m 

EHTR 
KOTO 
EKTR 

EHTR - ' ■' 

6.3.7.2* On CRT verify the following: 

IG IX Resolver Sin (ll*) is between +5.5 and +£..5 no (GO 2121) 

MG IX Resolver Sin (11*) is between +5.5 and +B..5 DBG (GG 2131) 

OG IX Resolver Sin (ll*) is between +5*5: and +&£ DBG (GG 2l8l) 

6.3*7*23 On K-l*8 enter the following: 

IDUI 20 EHTR 
EHTR 
EHTR 
EHTR 


VERB *1 
+00000 
+00000 
+00000 


VERB 36 

VERB *1 HOUR 20 
+00700 
+00700 
+00700 


a. GG 2136 

b. GG 2106 
e. GG 2166 

d. GG 2112 

e. GG 2172 

f. GG 21*2 

g. GG 1201 
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6.3.8 1RIG Scale Factor Determination 

8 . 3.8.1 Insure that the IMU operate power and LGC Operate power have been applied far 
a minimum of (me hour and that the IMU is not in a gimbal lock condition* 

•ir 

6.3.8.2 On meter module monitor and record IRIG TEMP (GG2301) and PIPA TEMP 
(GG2300). 

6.3*8.3 On K-148 enter the following sequence. 

VERB 57 ENTR 
00005 ENTR 

6.3.8.4 PROG 07 shall he displayed. 

6.3.8.5 VERB 06 NOUN 61 shaU flash. 

6.3.8.6 On the CRT DSKY, verify contents of Row 1 (Navigation Base Azimuth) and 
Row 2 (Site latitude shall be displayed). 

6.3.8.7 If values for Row 1 and Row 2 are correct, proceed to the next step. 

If values for Row 1 and Row 2 are incorrect, enter the following sequence 
into K-148: 

VERB 24 ENTR 

±xxxxx ENTR (Correct navigation base azimuth} 

+28.516 ENTR (Correct site latitude) 

Verify values in Row 1 and Row 2 are correct. 

6.3.8.8 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

♦00001 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during next step or PROG 
ALARM is on, enter VERB 36 ENTR and repeat steps 6.3.8.3 
through 6.3.8.8. 
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6.3.8.9 In approximately 200 seconds VERB 06 NOUN 66 shall flash. Read and 
record from CRT DSKY Row 1 (-X IRIG Scale Factor error in part per 
million, Position +00001) 

6.3.8.10 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

400002 ENTR 

NOTE : If PROG lamp changes from 07 to 00 during next step or PROG 
ALARM lamp is on, enter VERB 36 ENTR and repeat steps 
6.3.8.3 through 6.3.8.7 and 6.3.8.10. 

6.3.8.11 In approximately 200 seconds VERB 06 NOUN 66 shall flash. Read and record 
from CRT DSKY Row 1 (-Y DUG Scale Factor error in parts per million 
Position 400002). 

6.3.8.12 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

400003 ENTR 

NOTE : If PROG lamp changes from 07 to 00 during the next step, or 

PROG ALARM lamp is ON, enter VERB 36 ENTR and repeat steps 
* 6.3.8.3 through 6.3.8.7 and 6.3.8.12. 

6.3.8.13 In approximately 200 seconds VERB 06 NOUN 66, shall flash. Read and 
record from CRT DSKY Row 1 (4Z DUG Scale Factor error in parts per 
million, Position 400003). 

6.3.8.14 On K-148 enter the following sequence: 

VERB 33 ENTR (VERB 21 NOUN 30 shall flash) 

-00001 ENTR 

NOTE: If PROG lamp changes from 07 to 00 during the next step, or 

PROG ALARM lamp is on, enter VERB 36 ENTR and repeat steps 
6.3.8.3 through 6.3.8.7 and 6.3.8.14. 

6.3.8*15 In approximately 200 seconds, VERB 06 NOUN 66 shall flash. Read and 
record from CRT DSKY Row (+X DUG Scale Factor error in parts per 
million. Position -00001). 









6 . 3 * 6.16 

6.3*8.17 

6.3*8.13 

6.3*8.19 

6 « 3 * 8.20 

6.3*6.21 

6 . 3 * 8.22 

6.3*9 

6.3*9*1 

6 .3.9*2 
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On 1-148 enter the following sequence: 

VERB 33 EHTR (VERB 21 BDUl 30 shall flash) 

-00002 EHTR 

MOTE : If FROG leap changes fron 07 to 00 during the next step, or 

FROG ALARM leap is 01, enter VERB 36 EffTR and repeat steps 
6 * 3 . 8.3 through 6 * 3 * 8 .7 and 6 . 3 * 8 . 16 . 

In approxiaately 200 seconds, VERB 06 HOUR 66 shall flash. Read and 
record frosi CRT DE9CT Row 1 (♦! IRIG Scale factor error in parts per 
■illion. Position -00002). 

On K-148 enter the following sequence: 

VERB 33 ran (vraB 21 IDO! 30 shall flash) 

-00003 ran 

BOTE : If FROG leap changes froa 07 to 00 during the next step, or 

FROO ALARM is 01, enter VERB 36 EHTR and repeat stpps, 

6 . 3 . 0.3 through 6 . 3 * 8.7 and 6.3.0.13. 

In approximately 200 seconds, VERB 06 BOUB 66 shall flash.. Read and 
record froa CRT D 6 KY Row 1 (-Z IRIG Scale factor error in parts per 
aillioa. Position -00003)* 

Repeat stepe 6 .3*8.8 through 6*3.8.19,twice to htotain second and third 
set of data. 

famineta this test by entering in K-148 the following: 

VERB 3h EHTR 
VERB 41 BOUB 20 EHTR 
♦00000 EHTR 
♦00000 Elm 
♦00000 Era 

The average of the three readings of Scale factor Error for each of 
the 6 positions shall toe 0 i 1750 PPM. 

BO performance Test. A reference data Sheet is provided at the end 
of this section to aid in data reduction. "« ; -Mn . . 

.v.u; acu&X* ‘ ’>£. r •..*•*? l''--? : — * ’ -h'* 1 

Insure that IMG Operate power and LQC Operate power has been applied 
for a ainlaun of one hour and that the DO is not in a Glabel Lock, 
condition. 

On CRT display, monitor and record IRIG TEMP (GO 2301) and PIPA TEMP 
(GO 2300). 


6.3*9*3 


Adjust oscilloscope to display butterfly of X PIPA. 
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6.3.9.4 On K-148 enter the following: 

VERB 01 NOUN 10 ENTR 
00003 ENTR 

Record CRT DSKY Row 1 indication AAAAA and the time of day. 

6.3.9.5 On K-148 enter the following: - 

VERB 21 NOUN 01 ENTR 
03377 ENTR 

AAAAA ENTR 

VERB 06 NOUN 02 ENTR - 
03377 ENTR 

Record CRT DSKY Row 1 indications as ±BBBBB. 

6.3.9.6 Perform the following calculations: 

a. BBBBB x 5.12 ■ CCCC. C (Contents (hrs) of high order scalar register) 

360 

b. 23.3" CCCC.C ■ DDDD.D hours. 

c. DDDD. D + present time of day ■ time of day at which high order 
scalar register will overflow. 

6.3.9.7 If the time of day is within 12 minutes of that calculated in 6.3.9.6. c when 
about to perform any of the following paragraphs, wait until that time calculated 
in 6.3.9.6. c has passed and proceed. 

Paragraph 

6.3.9.15 - 

6.3.9.22 

6.3.9.30 

6.3.9.36 

6.3.9.43 

6.3.9.48 


6.3.9.8 On K-148 enter the following sequence: 

VERB 01 NOUN 01 ENTR 
00366 ENTR 

Record contents of Row 1 XXXXY 
VERB 21 NOUN 01 ENTR 
00366 ENTR 

XXXXY' ENTR 

Where Y' is obtained from Table II. 

VERB 57 ENTR 
00001 ENTR 

VERB 06 NOUN 61 shall flash 

6.3.9.9 On the CRT, DSKY display verify R1 (Navigation Base Azimuth) and R2 (Site 
Latitude) are correct. 




?' 
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6.3*9*10 If values for R1 and R2 are correct, proceed to next step. 

If values fdr R1 and R2 are Incorrect, enter the following sequence 
into K-148. 

verb 24 ehtr 

±xxx.xx EHTR (Correct navigation base asinuth ±0*90 deg) 

■► 26.516 EHTR (Correct site latitude) 

Verify values in R1 and R2 are correct 

6 . 3 . 9 .11 On K-148 enter the following sequence:. 

VERB 33 ERTR 

VERB 06 EDUV 66 shall flash 

6.3.9.12 On CRT, DSKY display, verify R1 - +00600 (Tine), 

R2 - +00000 (Test Indei Eo.) and R3 - +00001 (Test Position). 

If values for Rl, R2 and R3 ere correct, proceed to next step. 

If values for Rl, R2 and R3 are incorrect, enter the following sequence 
into K-148: 


6.3.9.13 

6.3*9*14 

6.3.1.15 


6.3.9.16 


6.3*9.17 

6.3.9.13 


VERB 25 EOT* 

+00600 BfFR (Test Tine in Seconds) 

+00000 HTTR (Test Index Rubber) 

+00001 EHTR (Test Position ftitry) 

On K-148 enter the following sequence: 

VWB 33 EHTR 

In approxinately 12 ninutes, VERB 06 BDUI 66 shall flash. Proa the 
CRT, DSKY display, record R2 (+EtOT Position +00001). 

On K-148 enter the following sequence: 

VERB 33 ERTR 

After 100 seconds, take a photograph of I and Z PIPA butterfly patterns 
on oscilloscope. . . 

In approxinately 5 ninutes, VERB 06 ROUE 66 shall flash. Proa the 
CRT, record Rl and R2 (+* PIPA Position +00001). Row 1 la whole part. 
Row 2 Is fractional part, units are e^sec 2 . 

On K-148 enter the following sequence: 

VERB 34 ERTR 

VERB 06 EDUE 66 shall flash 


6.3*9.19 On CRT, DSKY display - verify Rl - +00600, R2 a +00000, and R3 * +00002 
6.3.9.20 On K-148 enter the following sequence: 

VERB 33 ERTR 









6.3.9.21 

6.3.9*22 

6.3.9.23 
6*3.9*2% 

6.3.9.25 

6 . 3 * 9.26 

6.3.9.27 

6.3*9.28 

6.3.9.29 

6.3.9.30 

6.3.9.31 

6.3.9.32 

6.3.9.33 

6.3.9.34 
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In approximately 12 minutes VBtB 06 ROUE 66 shall flash. Prom the CRT, 

DSKY display record R2 (-MBDZ Position 400002 ). 

On 1-146 enter the following sequence: 

VERB 33 BUR 

Approximately 5 minutes VERB 06 HOUR 66 shall flash. From the CRT, nary display 
record R1 and R2 (-X PIPA Position 400002 ). 

On K-148 enter the following sequence: 

vhw 33 hitr 

Record CRT gtmbal angle indications and time. 

In approximately 67 minutes, VERB 06 HOUR 66 shall flash. From the 
CRT. DOKY display record R2 (-RBM 4 - ADIAX Pos 400002). Record CRT gimbal 
angle indications and time. 

On K-146 enter the following sequence: 

VERB 3* BTTR 

VERB 06 HOUR 66 shall flash 

On CRT, D 8 KT display, verify R1 - 400600 , R2 * 400000, and R3. - 400003 * 

On K-148 enter the following sequence: 


In approximately 12 minutes VTOB 06 RDUR 66 shall flash. From the 
CRT, DGKY display record R 2 (-KBEOC Position 400003). 

On K-148 enter the*following sequence: 


In approximately 5 minutes, VERB 06 ROUE 66 shall flash. Prom the CRT, 
DSKY display record R1 and R2 (+Z PIPA Position 400003). 

On K-146 enter the following sequences 

VERB 34 HfTR 

VERB 06 ROUE 66 shall flash. 

On the CRT, DBKY display verify R1 • 400600, R2 • 00000, end R3 • 400004 . 
On K-148 enter the following sequence: 

VB® 33 ERTR 

In approximately 12 minutes, VRB 06 HOUR 66 shall ffcsfc. Fran the 
CRT, DSKI display record R2 (+EBDY 4 AD 6 RAY Position 400004 ). 


6.3.9.35 
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6.3*9*36 On X-148 enter the following sequence: 

VERB 33 EHTR 

6.3.9*37 After 100 seconds, take a photograph of the X -PIPA butteffly 
pattern on oscilloscope. 

6.3.9*3B In approximately 5 minutes, VERB 06 HOUR 66 shall flash. From the 
CRT, DSKY display record Rl and R2 (-Z PIPA Position 400004). 

6*3*9*39 On X-148 enter the following sequence:' 

VERB 33 EHTR 

Record CRT gimbal angle Indications and time. 

6.3*9*40 In approximately 67 minutes VERB 06 HDtiX 66 shall flash. Pros the CRT 

DSKY display record R2 ( 4 XBDZ 4 ADIAZ Position 400004). Record CRT gimbal 
angle indications and time. 

6.3*9*41 On X-148 enter the following sequence: 

VERB 33 EHTR 

VERB 06 HDUV 66 shall flash 

6.3*9*42 Proa the CRT, DSKY display verify R1 • 400600, R2 - 400000 and R3 - 400005* 

6.3*9*43 On X-148 enter the following sequence: 

VH® 33 EHTR 

6.3*9.44 The PROG alarm and GIMBAL LOCK lamps shall light. Press Error Reset. 

6.3*9*45 In approximately 5 minutes, VERB 06 K)UH 66 shall flash. Prom the CRT, 

DSKY display record Ri and R2 ( 4 * PIPA Position 400005). 

6.3.9*46 On X-148 enter the following sequence: 

VERB 34 EHTR 

VERB 06 HOUR 66 shall flash 

6.3*9*47 On the CRT, DSKY display verify Rl - +00600, R2 - 400000 and R3 - 400006 . 
6.3*9*48 On X-148 enter the following sequence: 

VERB 33 EHTR 

6.3.9.49 The PROG alarm and GIMBAL LOCK lamps shall light. Press Error Rsset. 

6*3*9*90 In approximately 5 minutes VERB 06 HOUH 66 shall flash. Proa the CRT, 

DSKY display record Rl and R2. (-Y PIPA Position 400006). 

6.3*9*51 On X-148 enter the following sequence: 

VERB 34 EOTR 

VERB 06 HOUH 66 shall flash 
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6.3.9.52 

6.3.9.53 

6.3.9.5k 

6.3.9.55 

6.3.9.56 

6.3.9.57 

6.3.9.58 

6.3.9.59 

6.3*9.60 

6.3*9.61 

6.3.9.62 

6.3.9.63 

6.3.9.6k 

6.3.9.65 

6.3.9*66 


On the CRT, DOT display, verify HI - *00600, R2 - *00000 and R3 - *00007. 

On K-lk 8 enter the following sequence: 

VERB 33 EHTR 

In approxlnately 12 Minutes VERB 06 NDUI 66 shall flash. Fron the CRT, 

DOT display record R2 (*.707 AJD 6 RAX - IBM Position *00007). 

On K-lk 8 enter the following sequence: • 

VERB 3k HTTP 

VERB 06 ROUE 66 shall flash 

On the CRT, DOT display, verify R1 - *00600, R2 - *00000, and R3 - *00006. 

On K-lk 8 enter the following sequence: 

VERB 33 BTER 

In approximately 12 Minutes VERB 06 BDUH 66 shall flash. Free the CRT, . 

DOT display, record R2 -.707 (HBDZ+HBDY) *0.5 (ADSRAY * ADBRAZ)*0.5 (ADIAZ 
(Position *00008). -ADUY) 

On K-lk 8 enter the following: 

VERB 3k HTTP 

VERB 06 HOUR 66 shall flash. 

On the CRT, DOT display, verify R1 - *00600, R2 - *00000, and R3 - *OOOC9* * 
On K-lk 8 enter the .following sequence: 

VERB 33 ERTR 

In approxiMstely 12 Minutes V»B 06 HOUR 66 shall flash. Proa the CRT 
DOT display, record R2 (-RBDZ * .707 ADSRAZ Position *00009). 

On K-lkS enter the following sequence: 

VERB 3k BTER 

VERB 06 ROUE 66 shall flash 

On the CRT, DOT display, verify R1 - *00600, R2 - *00000, and R3 - *00000. 

On K-lk8 enter the following sequence: 

VWB 33 EITR 

In approxlaately 12 Minutes VERB 06 RDUR 66 shall flash. Proa the CRT, 

DOT display record B2 [*707 (HBDY-HBDX) *.5 (ADIAY * ADIAX) *.5 ADSRAXj 
(Position +00010). 







6.3.9.67 

6.3.9*66 

6.3.9.69 

6.3.9.70 

6.3.9.70.1 

6.3.9.70.2 

6.3.9.70.3 

6.3.9.70.4 
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Terminate this test by entering in 1-lMJ the following: 

VH® 36 EUR 

On CRT, record IRIO TBIP (00 2301) and PIPA TEMPtfOO 2300). 

On K-1 ^i 6 enter the following sequence: 

VERB hi mm 20 EUR 
+00000 HfTR 
406000 EHTR 
400000 EUR 

Calculations, 

NOTE: Use Post Vibration or System Test data points only. 

Obtain data from last DUG and/or PIPA test and fill in Data Sheet x^. 

Obtain data from second last IRIG and/or PIPA test and fill in Data Sheet 

Obtain data from third last IRIG and/or PIPA test and fill in Data 8heet 

Perform the following calculations for each item appearing on Data Sheet 
X| and transfer all results to lines au through bi. 

NOTE: 

See paragraph 5.6 before continuing. 

Dl -| 


I 


J 


f 
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_ CALCULATION _ 

line c - line f « ( ) —. — 

(- NBDX+ADIAX) - (-NBDX) Transfer result to line al. 
line h - line a • ( ) —. — 

f+NBDY+ADSRAY) - f-NBDY) Transfer result to line al. _ 

line j - line c ■ ( ) —. — 

(♦NBDZtADlAZ) - (NBDZ) Transfer result to line am,_ 

(line m - line f) XI.414-( ) — 

(-NBDX + . 707 ADSRAX) 

-f-NBDX) X 1.414 Transfer result to line ak. _ 

(line o 4 line c) XI. 414 - ( )-. — 

(-NBDZ4 .707 ADSRAZ4 NBDZ) X 1.414 Trane 
line ai. 

(line p - . 707 line a - . 707 line £ 

4 . 5 line q -.5 line t) X2 --.— 

[. 707 (NBDY-NBDX) 4.5 (ADIAY-ADIAX) +. 5 ADSRAX -. 707 
(-NBDX) -. 707 NBDY 4 . 5 ADIAX - . 5 ADSRAX] X2 

Transfer result to line an. _ 

line b - liu 
line k - line 1 ■ ( ) 

line g - l ine 1 - / 1_;_,_ 

1958.48 T’ line w x 1 cm/sec pulse • 

Subtract 1.000000 from this value, multiply x 10* a 
results to line ao. 

1958.48 -f line x XI cm/sec/pulse ■ 

Subtract 1.000000 from this value,, multiply XL0* and 
results to line ap. 

1958.48 f line y X 1 cm/sec/pulse * 

Subtract 1.000000 from this value, multiply X10* and transfer 

results to line aa. _ 

1/2 (line b 4 line d) - ( ) —.—- 

Transfer results to line ar. . -.— 

1/2 (line k 4 line 1) - ( ) —.- 

Transfer results to line as. 

1/2 (line g 4 line i) ■ ( ) — 

Transfer results to line at. 
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ADIAX 

ADSRAY 

ADIAX 

ADSRAX 

ADSRAZ 

ADIAY 

PI PA X2G 



Y PIPA S. F. 



meru 


meru 


meru 


meru 


meru 


cm sei 


59 


cm/sec2 


cm/sec/ 

pulse 

cm/sec/ 


pulse 


Z PIPA S. F. cm/sec/ 

pulse 


X PIPA Bias 


Y PIPA Bias 



Z PIPA Bias 


cm/sec 2 






































X PIPA S. F. error 
from line z 


X PIPA S. F. error 
from line aa 


Z PIPA S. F. error 
from line ab 
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DATA SHEET 

O4) 


MIN 

VALUE 

RECORDED VALUE 

MAX 

VALUE 

REJ 

ACC 

af 

ag 

ah 

at 

af 

ah 

al 

am 

an 

ao 

ap 

aq. 

ar 

as 

at 

-15 


♦15 



-15 


♦15 



-15 


♦15 



-40 


♦40 



-40 


♦40 



-40 

* 

♦40 



-100 


♦100 



-100 


♦100 



-100 


♦100 



-1900 


♦1900 


■ 

-1900 


.♦1900 



-1900 


♦1900 



. -3.1 


♦3.1 




V 

HI 



- 3.1 


48.1 

■ 

■ 
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DATA SHEET 


PARAMETER 

NBDY 


NBDZ 


NBDX 


ADSRAY 


ADSRAZ 


ADSRAX 


ADIAX 


ADIAZ 


ADIAY 


X PIPA S. F. error 


Y PIPA S. F. error 


Z PIPA S. F. error 


X PIPA BUe 


Y PIPA Bias 


UNITS 

merit 


meru 


mem 


mem 


mem 


mem 


mem 


mem 


PPM 


PPM 


PPM 


cm/sec 2 


cm/sec 2 


cm/sec 2 


Z PIPA Bias 
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PARAMETER 


NBDY 

NBDZ 

NBDX 

ADSRAY 


ADSRAZ 

ADSRAX 

ADIAX 


ADIAZ 


ADIAY 
X PIPA S. F. 
Y PIPA S. F. 
Z PIPA S. F. 


X PIPA Bias 


Y PIPA Bias 


Z PIPA Bias 
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DATA SHEET 



UNITS 


MAX 

°2 

MAX 

°3 

MAX 

au 

av 

aw 

ax 

ay 

as 

ba 

bb 

be 

meru 


6 


9 


11 

meru 


6 


9 


11 

meru 


6 


9 


11 

meru 


14 


21 


25 

meru 


14 


21 


25 

meru 


14 


21 


25 

meru 


17 


33 


40 

meru 


17 


39 


40 - 

meru 


17 

B 

291 

221 

40 

Error PPM 


_ 

500 


600 

bd 

be 

bf 

bg 

Error PPM 


400 


500 


600 

Error PPM 


400 

■ 

2S1 

■ 

600 

2SSB 

92 

0.5 

H 

D 

■ 

0.9 

cm/sec^ 

21 


■ 

IB! 

B 

0.9 

bh 


mmm 

mmm 


■■1 

■2H 




5 


0.9 


bt 



















































6.3.10 

6 . 3 * 10.1 

6 . 3 * 10 . 1.1 

6.3*10.1.2 

6.3*10.2 

6.3*10.2.1 


6.3*10.2.2 

6.3*10.2.3 

6.3*10.2.4 

6 . 3 * 10 . 2 .$ 

6.3*10.2.6 

6.3*10.2.7 


6.3*10.2.8 

6.3*10.2.9 
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LOG Voltage Margin Test 
Initial Conditions 

Insure that the GUI System is in the Standby Mode. 

On the CRT, verify the +08 TO LOC OPERATE bus is between 24.5 and 
33*5 vdc (GO 1520). 

Voltage Margin Determination 

On the PSA Adapter Module (PSAAM) (4lO-31000), place HHIBIT VOLTAGE 
PAIL switch to OE. 

CAUTI01 : The vdc LOC Supply voltage shall never by operated 

lower than +2*5 vdc or higher than 45.2 vdc (GG 1030). 

The 4-14 vdc LOC Supply shall never be operated less than 
48.5 vdc or higher than 4-17.0 vdc (GO 1020). . 

BOTE : ft»e flashing indication of the LOC supplies may be disregarded 

for this test. The charts In Table III nay be used to 
detemlne approximate values for the "XX. X" values of C-I56 
voltage dial settings corresponding to various power supply 
voltages. 

Enter 0001 into B155* Verify and execute. 

Biter 1111 into R154, Verify and execute. 

Biter in C-I56 ±XX.X0011l4. (Biter a value for XX.X which will adjust 
the +l4v power supply (GG 1020) as monitored on the CRT, to 12.1 
(40.3, -0) vdc. 8 m Tahln III. Execute. 

Biter in C-156 HKXD01124 (Biter a value for XX.X which will adjust 
the 44V power supply (GG 1030) as monitored on the CRT, to 3*5 
(+0.15, -0) vdc. See Table III. Execute. 

On K-}48 press BtROR RESET. 

On K-148 initiate LOC Self-Cheek by entering the following: 

V®B 21 BOUV 27 BTTR 

77767 nrrat 

Wait 200 seconds. Verify RESTART lamp on the DSKY is not lit. 

On the PSA Adapter Nodule place INHIBIT VDLTAGB PAIL switch to OFF. 
Verify RESTART leap on the DSKY is lighted. 

On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to 01. 
Press ERROR RESET. Perforn the following DSKY operations: 


VH» 21 ROUE 27 KRTR 
77767 . BITS 
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-TABLE III 









6 . 3 . 10 . 2.10 

6 . 3 . 10 . 2.11 
6 . 3 . 10 . 2.12 

6.3.10.2.13 

6.3.10.2.14 
6 . 3 . 10 . 2 . 1 $ 

6.3*10.2.16 

6*3.10.2.17 

6.3.10.2.18 

6.3.10.2.19 

6.3.10.2.20 
6.3.10.2.21 
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Alter in C-156 (±) XX.XD01114 (Alter a walue for XX.X which will adjust 
the +l 4 v power supply (GO 1020) as aonitored on the CRT, to 16.4 
(+0, -0.4) rdc. See Table HI Execute. 

On K-148 press BROR RESET. Wait 200 seconds. Vbrify RESTART leap 
on DSKY is not lighted. 

On the PSA Adapter Nodule place IRHIBIT VOLTAGE PAIL switch to OPP. 
Verify RESTART leap on the DSKY is lighted. Set the IIHIBIT VOLTAGE 
PAIL switch to 01. Press BROR RESET. Psrforn the following DSKY 
operations. 

VERB 21 BIA 27 KETR 
77767 Ein* 

Alter in C-156 ±XX.XD01124 (Enter a walus for XX.X which will adjust 
the 4V power supply (GG 1030) as Monitored on the CRT, to 4.| 

(+0, -0.2) Tdc. See Table Hi. Execute. 

On K-148 press ERROR RESET. Wait 200 seconds. Verify RESTART leap 
on DSKY is not lit. 

On the PSA Adapter Nodule place IIHIBIT VOLTAGE PAIL Switch to OPP. 
Verify RESTART leap on the DSKY is-lit. Set the IIHIBIT VOLTAGE PAIL 
switah to 01. Press ERROR RESET. Psrforn the following DSKY 
operations: 

VERB 21 BUI 27 BVTR 
77767 EUR 

Alter in C-156 (±) XX.XD01114 (Enter a value for XX.X which will adjust 
the l 4 v power supply (GG 1020) as Monitored on the CRT, to 12.1 
(+0.3» -0) Tdc. See Table III. Execute. 

On K-148 press BROR RESET. Halt 200 seconds. Verify RESTART leap 
on DSKT is not lighted. 

On the PSA Adapter Nodule place IIHIBIT VOLTAGE PAIL switch to OPP. 
Verify RESTART leap on the DSKT is lighted. 

On R-154 enter 0000. Execute. 

On R-155 enter 0000. Execute. 

On K-148 terminate the IOC Self-Cheek by entering the following: 

VBB 21 BUI 27 EHTR 
00000 EHTR 


6.3.10.2.22 On K-148 press BROR RESET. 
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6.3*11 IOC Clook Frequency Test 

6.3*11*1 Insure that LOC Operate power has been applied for a minimum of 
10 nlnutes before performing this test. 

6.3*11*2 Verify that the counter Is connected to the 3.2 kc signal on the 
hardline. 

6.3*11*3 Insure that the counter has been warning up for a nlnlnua of 
30 minutes. 

6.3*11*4 On the counter. 

Set the TURCTIOR switch to: MAH START 

Set the TIME BASE switch to: Imc. TIME UHIT/OOUHT 

Set the SEHSITIVm control to: CHECK 

6.3*11*$ Verify proper counter operation. 

6.3*11.6 Set the FUBCTIOE switch to FBCTX OR TUB DTTERVAL. 

6.3*11*7 Plug la the Preset unit and set: - 

MODI switch to PRESET 
E switches to 96000 

6.3.11.8 Turn SAMPLE RATE control fully clockwise (BOLD). Wait 35 seconds for 
counter display to fill. 

6.3*11*9 8tart counting by depressing RESET switch.on counter. 

6.3.11.10 After approximately 30 seconds, read and’record counter display. 
6.3*11*11 Repeat steps 6*3.11.9 and 6.3.11.10 bine times 

6.3*11*12 The are rage of the 10 previous readings shall be 30.000000±0.000060 
seconds. 

6.3*11*13 Insure that the System Is not In DKJ Operate. 

6.3*11*14 Perform the following DSKT operations. 

VERB 21 HOUR 10 EHTR 
00013 EHTR 

02000 EHTR 

frees and hold the STB! pushbutton on the DSKT for 3 seconds. Verify 
the Standby leap Is lighted. 

6.3*11*1$ Repeat steps 6.3.UL.9 through 6.3.11.12. 

6.3*11*16 Press and hold the 9TBT pushbutton on the DSKT for 3 seconds. Verify 
the Standby lsuqp Is not lighted. 
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6.3* 11* 17 On the Computer Control and Reticle dinner assembly, press and hold 

MARK X pushbutton. 

6.3.11.16 On the DGKT observe 

HERB 08 KXJR 31 
Row 1 - 00112 
Prog Alarm la^ la lighted 
Press BIR RSET 

6.3.11.19 Rater the following on K-148 

VERB 11 m\M 10 BITR 
00016 nm 

6.3.11.20 Observe that DGKT Row 1 displays 00004. 

6.3.11.21 Release MARK X pushbutton 

6.3.11.22 Observe that DSKT Row 1 displays 00000. 

6.3*11.23 Press and hold the MARK T pushbutton on the Computer Control and 
Reticle Dimer Assembly. 

6.3*11.24 Observe that DGKT Row 1 displays 00010. 

6.3.11.23 Release MARK T pushbutton. 

6.3.11.26 Observe that DSKT Row 1 displays 00000. 

6.3.11.27 Press and hold the REJECT pushbutton oh the Computer Control and 
Reticle Dinner Assembly. 

6.3.11.23 Observe that DSKT Row 1 displays 00020. 

6*3.11.29 Release thet.RKHBT pushbutton. 

6.3*11.30 Observe that DGKT Row 1 displays 00000. 

6.3.11.31 On the DSKT perform the following operation: 

TTOB 36 EMIR . 

6.3.U.32 On the Computer Control and Reticle dinner assembly, rotate the 

REriCLB BRIGHTNESS control to its minimum light intensity position. 
View through the ACT and verify that the reticle lang> is off. 

While viewing through the' AOT, slowly rotate the RKTICU BRIGHTNESS 
control to increase the reticle brightness until a stop is reached. 
Observe that the reticle brightness has increased in intensity. 
Return RETICIX BRIGHTNESS control to off state. 


6.3.11.33 
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6.3.11.34 AOT eyepiece Heater Test. 

6.3.11.34.1 Secure milliameter HP 428B and current probe HP428A-21A. 

6.3.11.34.2 Locate PI at Computer Control and Reticle Dimmer assembly. Push lacing 
cord away from PI back to fifth tie point. 

6.3.11.34.3 Clip current probe HP428A-21A to blue wire in cable with red arrow pointing 
away from PI. Measure and record current indication. The current shall 
be between 139 and 244 ma. 

6.3.11.34.4 Remove current probe, push lacing cord back to PI and spot tie. 

6.3.12 Glmbal Friction Test 

6.3.12.1 Inner Glmbal Friction Test 

6.3.12.1.1 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Whit 3 seconds 
VERB 41 NOUN 20 ENTR 
+00000 ENTR - 

+00000 ENTR * . 

+00000 ENTR 

6.3.12.1.2 On the CRT, verify CDU X, CDU T, CDU Z indicate +00000 (+00200). 

6.3.12.1.3 Set up Analog Recorder to monitor the following signals: 

MEAS. NO. ' * SIGNAL NAME 


a. GG 2110 

IG Torque Motor Current 

b. GG 2106 

IG Servo Error Total 

c. GG 2107 

IG Servo Error In Phase 

d. GG 2112 

IG lx Resolver Sine 

e. GG 2113 

IG lx Resolver Cosine 

f. GG 2220 

IG CDU Fine Error 

g. GG 1201 

IMU 28V 1% 800 CPS 

Set up Analog Recorder to monitor the following signals: 

MEAS. NO. 

SIGNAL NAME 

a. GG 2300 

PIPA TEMP 

b. GG 2301 

IRIG TEMP 

c. GG 1520 

+28 VDC LGC OPR BUS 
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6.3.12.1.5 After 10 seconds has elapsed since step 6.3.12.1.1, enter the following into K-148: 

VERB 21 NOUN 01 ENTR 
00403 ENTR 
00000 ENTR 

6.3.12.1.6 Verify on CRT, DSKY display 

VERB 21 NOUN 01 
R1 - 00000 
R3 - 00403 


6.3.12.1.7 On K-148 enter the following sequence: 

NOUN 15 ENTR 

00000 ENTR ENTR (Push ENTR pushbutton twice) 

Verify R1 ■ +00000 
37777 ENTR ENTR * 

Verify R1 - 37777 
37743 ENTR ENTR 

Verify R1 - 37743 
00000 ENTR ENTR 

Verify R1 ■ 00000 

00000 ENTR (once) - 

Verify R1 - 00000 

6.2.12.1.8 Start analog recorders using a chart speed of 10 mm/sec (IG-360* TORQUE) 

6.3.12.1.9 On K-148 enter the following sequence: 

VERB 01 NOUN 01 ENTR ’ 

00366 ENTR 

- Records contents of Row 1 XXXXY 
VERB 21 NOUN 01 ENTR 
00366 . ENTR 

XXXXY’ ENTR 

Where Y' is obtained from Table n. 

VERB 42 ENTR 

VERB 33 ENTR ’ 
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6.3.12.1.10 Monitor analog recorder. When the IG Torque Motor Current signal 
(GG 2110) drops to a quiescent level (approximately 12 minutes), stop 
the recorders. 

6.3.12.1.11 On K-148 enter the following sequence: 

VERB 40 NOUN 20 ENTR Walt 3 seconds ‘ 

VERB 41 NOUN 20 ENTR 
♦00000 ENTR 
♦00000 ENTR 
♦00000 ENTR 

6.3.12.1.12 On the CRT, verify CDU X, CDU Y, CDU Z all indicate ♦OOOOO (±00200). 

6.3.12.1.13 After 10 seconds has elapsed since step 6.3.12.1.11 enter the following 
sequence into K-148: 

VERB 21 NOUN 01 ENTR 

00403 ENTR - 

00000 ENTR ► . 

6.3.12.1.14 Verify on CRT, DSKY display. 

VERB 21 NOUN 01 
R1 00000 ' 

R3 00403 .... 

6.3.12.1.15 On K-148 enter the following sequence:- 
NOUN 15 ENTR • 

00000 ENTR ENTR (Press ENTR pushbutton twice) 

Verify R1 - 00000 
40000 ENTR ENTR 
Verify R1 ■ 40000 
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6.3*12.1.15 (eont) 

40034 ERTR ERTR 
Verify R1 - 40034 
OOOOO ERTR KRTR 
Verify R1 - OOOOO 
OOOOO nmt (once) 

Verify Rl.- OOOOO 

6.3.12.1.16 Start analog recorders using a chart speed of 10 wm/nmc 
(IG +360* TORQUE) 

6.3.12.1.17 Ob k-l48 enter the following sequence 

VERB 42 EUR 
VERB 33 ERTR 


6.3.12.1.1B Monitor analog recorder. When the IG Torque Motor Current signal 

(QG 2110) drops to a quiescent level (approximately 12 minutes), step 
the recorders. 

6.3*12.2 Outer Glmtoal Friction Test 

6.3.12.2.1 On K-148 enter the following sequence: 

VERB 40 SOUR 20 ERTR Wait 3 seconds 

VERB 41 ROUR 20 ERTR 

400000 ERTR 

400000 ERTR 

400000 ERTR 


6.3.12.2.2 On the CRT, verify CPU X, CPU Y, CPU Z Indicate 400000 (±00200). 

6.3.12.2.3 Set up analog recorder to monitor the following: 


MEAS ID. 


SIGIAL RAKE 


a. GO 2167 

b. GO 2170 

c. GG 2166 

d. QG 2280 

e. GG 2172 

f. QG 2173 


OG Servo Error In Phase 
OG Torque Motor Current 
OG Servo Error Total 
OG CPU Fine Wrr or 
OG IX Resolver Sine 
OG IX Resolver Cosine 


6.3*12.2.4 After 10 seconds has elapsed since step 6.3.12.2.1 enter the following 
iequenee into X-146: 


VERB 21 MDUI 01 ERTR 
0 0403 ERTR 
37777 ERTR 
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6.3.12.2.5 Verify on CRT, DSKT display 

VERB 21 EDGE 01 
R1 37777 

R3 00403 

6.3.12.2.6 On K-148 enter the following sequence: 

ROUE 15 EETR 

377^3 KBTR ERTR (Press EBTR pushbutton twice) 

Verify R1 - 37743 
00000 EETR EETR 
Verify R1 - 00000 
00000 ERTR EETR 
Verify R1 - 00000 
00000 ERTR ERTR 
Verify R1 - 00000 
00000 ERTR (once) 

Verify R1 - 00000 

6.3.12.2.7 Start analog recorders using a chart speed of 10 sm/sec. (OG - 360* TORQUE) 

6.3.12.2.8 On K-148 enter the following sequence: 

VERB 42 EETR 
VERB 33 EETR 

6.3.12.2.9 Monitor analog recorder. When the OG Torque Motor Current signal 
(QG 2170) drops to a quiescent level (approximately 12 minutes) 
stop the recorders. 

6.3.12.2.10 On K-1M8 enter the following sequence: ' 

VERB 40 ROUE 20 EETR Edit 3 seconds 

VERB 4l ROUE 20 ERTR 

♦00000 ERTR 

♦00000 ERTR 

♦00000 ERTR 

6.3.12.2.11 On the CRT, verify CDU X, CDU T, CDU Z indicate 400000 (±00200). 

6.3.12.2.12 After 10 seconds has elapsed since step 6.3.12.2.10, enter the 
following sequence into K-148. 

VERB 21 ROUE 01 ERTR 
00403 EETR 
40000 HTTR 

6.3.12.2.13 Verify on CRT, DSKT display. 

VERB 21 ROUE 01 
R1 . 40000 

R3 00403 
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6.3.12.2.14 On K-148 enter the following sequences 

moui 15 Brat 

40034 DFR UTR 

Verify R1 - 40034 
00000 KRTR BfTR 

Verify R1 - 00000 
00000 bitr nrm 

Verify R1 - 00000 
00000 Brat arat 

Verify R1 - 00000 
00000 BITR (once) 

Verify HI - 00000 

6.3.12.2.1$ Start analog recorders using a chart speed of 10 mq/sec (OG *360* TQRQUi) 
6.3.12.2.16 On K-148 enter the following sequence ^ 

VBtB 42 BTPR 

vkrb 33 Brat 

6.3.12.2.1* Monitor analog recorder. When the 00 Torque Motor Current signal 

(00 2170) drops to a quiescent level (approximately 12 minutes) stop 
the recorders. 

6.3.12.3 Middle Olntoal motion Test 

6.3.12.3.1 On K-148 enter the following sequences 

VBtB 40 MODI 20 BITR Wait 3 seconds 
VBtB 41 MOUI 20 BUR 
•tooooo Brat * . 

400000 BITR . 

406750 unit 

6.3.12.3.2 on the CRT, verify CDU X - 400000±0Q200, CDU I - *00000±Q0200, and 
CDU Z - 406750±00200. 

6.3.12.3.3 Set 19 analog recorder to monitor the followings 


MEAS. MO. 

SIGHAL IAMB 


00 21# 

MG Servo Error Total 


00 2137 

MG Servo Error In Phase 


00 2150 

MG Torque Motor Current 


00 2143 

MG IX Resolver Cosine 


00 2250 

MG CDU Pine Error 


00 2142 

* MG IX Resolver Sine 


6*3.12.3.4 After 10 seconds have elapsed since step 6.3.12.3.1, enter the 
following sequence into K-l48s 

VBtB 21 MOUI 01 BTIR 
00403 Brat 
00000 Brat 






i\! 
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6.3.12.3.5 Vhrify on CRT, DSKT display 

VH*B 21 HOUR 01 
R1 - 00000 
R3 - 00403 

6.3.12.3*6 On K-148 antar tha following sequanca: 

HOUR 15 EHTR 

00000 KHTR EHTR (Prass EiTCR pushbutton twice) 

Verify R1 - 00000 
00000 KHTR KHTR 

Verify R1 - 00000 
* 00000 KHTR KHTR 

Verify R1 - 00000 
14000 KHTR EHTR 

Verify R1 - 14000 
00000 KHTR (Onea) 

Verify R1 - OOUa> 

6.3.12.3.7 Start analog recorders using a chart spaed of 10 M/sac. (MB - 135* 
TORQUE) 

6.3.12.3.6 On X-148 antar tha following sequence: 

VERB 42 EHTR 
VERB 33 KHTR 

6.3.12.3.9 Monitor analog recorder. When MB Torque Motor Currant (GO 2l4o) drops 
to a quiescent level (approximately 6 minutes), stop the recorders. 

6.3.12.3.10 On K-146 antar the following sequence: 

VERB 40 HOUR 20 EHTR Malt 3 seconds 
VERB 41 HOUR 20 EHTR 
+00000 EHTR 
400000 KHTR • 

-06750 MMOL 

6.3.12.3.11 On the CRT, verify CDU X • 400000*00200, CDU Y * *00060*00200, and CDU Z 
- -06750*00200. 

6.3.12.3.12 After 10 seconds has elapsed since step 6.3.12.3.10, antar tha 
following sequence into K-148: 

VERB 21 HOUR 01 BVTR 
00403 EHTR 
00000 BITR 

6.3.12.3.13 On the CRT, DSKT display verify: 

VERB 21 HOUR 01 
R1 - 00000 

R3 - 00403 . 
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6.3.12.3.1* 


6.3.12.3*15 

6.3.12.3.1^» 

6.3.12.3.17 

6.3.12.3*ld 

6.3*12.4 

6.3.12.4.1 

6.3.12.4.2 

6.3.12.4.3 

6.3.12.4.4 


On K-148 enter the following sequence: 

HOUH 15 EHTR 

OOOOO EHTR EHTR (Press EHTR pushbutton twice) 

Verify R1 - OOOOO 
OOOOO EHTR EHTR 

Verify R1 - OOOOO 
OOOOO EHTR EHTR 

Verify R1 - OOOOO 
63777 EHTR EHTR 

Verify R1 - 63777 

77777 HfTR_(once) 

Verify R1 - 77777 

Start analog recorders using a chert speed of 10 mm/sec. (MS >135* 

raws) 

On K-148 enter the following sequence: 

VERB 42 EHTR 
VERB 33 XHTR 

Monitor analog recorder. When the MS Torque Motor Current signal 
(GG 2140) drops to a quiescent level (approximately 6 minutes) stop 
the recorders. 

On K-148 enter the following sequencer 

VERB 4l HOUR 20 EHTR 
+00000 EHTR 

+00000 EHTR ’ 

+00000 EHTR 

Wait 13 seconds . 

VERB 36 EHTR 

Test Analysis- 

Remove the strip charts frosi analog recorders. • 

each trace carefully to detect any sharp discontinuities of 
the traces. Disregard all transients less than 0*5 second (3 mm) 
on any Torque Motor Current signal. Disregard all transients less 
than 0.2 second (2 hi) on say CDU Pine Error signal. 

Ho Torque Motor Current signal on (GG 2140, GG 2170, GG 2110) shall 
ever exceed (0.125) amp. Sensitivity on recorder is 20 me/divlsion 

Ho CDU Pine Error on (GG 2220, GG 2260, GG 2250) shall ever exceed 
(.070) volts. Sensitivity on recorder is 50 mv/division. 











6.3.13 

6.3.13.1 

6.3.13.1.1 


6.3.13.1*2 

6.3.13.1.3 


6.3.13.!•* 


6.3.13.1.5 

6.3*13.1.6 

6.3.13.1.7 

6.3.13.1.8 

6.3.13.1.9 
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Stabilisation Loop Step Response Test 
10 Response Test 

On X-148 enter the following sequence: 

VB*B 40 WOUI 20 HWR wait 3 seconds 
VERB 41 HOUR 20 BUR . 

400000 EKTR 
400000 KNTR 
400000 BITR 

On CRT, verify 16 MO, and SO gimbal angles are between 358 and 002. 
Set up analog recorder to Monitor the following: 


WAS. WO. SIGNAL IAMB 


a. 

00 2110 

10 Torque Motor Current 

b. 

00 2106 

10 Servo Error Total 

e. 

00 2107 

10 Servo Error In Phase 

d. 

00 2112 

10 IX Resolver Sine 

e. 

00 2113 

IO IX Resolver Cosine 

f. 

00 2220 

10 CDU Pine Error 

8. 

00 1201 

IMU 28V 1 PCT 800 CPS 


On 1-148 initiate FUB ALIGR by entering the following sequence: 

VWB 42 BVTR 
400000 EWTR 
400000 EWTR 

400000 BUR ' ' 

On the CRT verify CDO X, CDUT T and CDU Z indicate 400000*00200. 

CAUM01 : If the transients caused by the subsequent step input do 

not dasv out within. 15 seconds, renove DO Operate Rower. 

Water 1000 into R-START 155* 

frees XBQ/SBAL pushbutton on R-155 to enter the BC step voltage into 
the 16 stabilisation loop. 

Prepare to start analog recorder at a chart speed of 100 ■^eee. 

(16 RBSFOISB TEST). 

Water 0000 into R-START 155* Start analog re co rder, frees the XB^SAL 
pushbutton, to renove the step input to the 26 stabilisation loop. 


6.3.13.1.10 After the transient on the recorder has died out, atop the r eco r de r , 
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6.3.13.1.11 Proa the Servo Error In Phase signal recorder trace measure the tine 

interval (Tl, Pig. 3) between the removal of the step input to the 
point at which the trace settles to within 9 percent of the step 
magnitude (A, Pig. 3)* The period Tl, shall not exceed 0.1 second 
and the trace shall have no more than 3 overshoots. 


6.3.13.2 IO Response Test 

6.3.13*2.1 Set up analog recorder to monitor the followings 


NBAS NO. 

SIGNAL IAMB 


06 2136 

NG Servo Error Total 


QG 2137 

MG Servo Error In Phase 


00 2140 

* NG Torque Motor Current 


00 2143 

NG IX Resolver Cosine 


00 2250 

NG CDU Pine Error 


OG 2142 

MG IX Resolver Sine 


00 1201 

IMU 26V l£ 800 epe 


6.3.13*2.2 On the CRT, verify CDU X , CDU Y and CDU Z indicate 400000 (±00200). 


CAPTIOI t If the transients caused by the subsequent step input do 
not die out within 15 seconds, remove DfJ Operate Rower. 

6.3.13.2.3 Alter 0100 into R-START 155* Press XBQ/SEAL pushbutton R-155 to 
enter the DC step voltage into the NO stabilization loop. 

6.3.13.2.4 Prepare to start analog recorder at a chart speed of 100 nm/sec. 

(NO RESPONSE TEST). 

6.3.13.2.5 Alter 0000 into R-START 155* Start analog recorder. Press XBQ/SEAL 
pushbutton to r em ove the step input to the MG stabilisation loop. 

6.3.13.2.6 After the transient on the recorder has died out, stop the recorder. 


6.3.13.2.7 Prom the Servo Err or In Phase signal recorder trace measure the time 
Interval (Tl Pig. 3) between the removal of the step input to the 
point at which the trace settles to within 5 percent of the step 
magnitude (A, Pig 3). The period, Tl, shall not exceed 0.1 seconds 
and the brace shall have no more than 3 overshoots. 
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iU» 1 ? 

6.3.13.3 OG Response Test 

6.3.13.3*! Set up analog recorder to Monitor the following: 


NBAS »0. 8IQRAL WAME 


a. 

GO 2167 

00 Servo Error In Phase 

b. 

OG 2170 

OG Torque Motor Current 

0. 

GO 2166 

00 Servo Error Total 

d. 

OG 2280 

00 CDU Fine Arror 

e. 

OG 2172 

00 IX Resolver Sine 

f. 

00 2173 

00 IX Resolver Cosine 

8 * 

00 1201 

DO 28V 1* 800 cpe 


6.3*13*3*2 Ob the CRT, verify CDU X, CDU T and CDU Z indicate 400000(±00200). 

CAUTIOR; If the transients caused by the subsequent step input do 
not die out within 15 seconds, reaove DC) operate power. 

6.3.13.3.3 Alter 0010 into R-START 155* Press XBQ/SEAL pushbutton on R-155 
to enter the fiC step voltage into the 00 stabilisation loop. 

6.3*13*3»4 Prepare to start analog recorder at a chart speed of 100 an/sec. 

(00 RESFOKSX TEST). 

6.3*13*3*5 Alter 0000 into R-155* Start analog recorder, frees XBQ/SEAL push¬ 
button to renove the step input to the 00 stabilisation loop. 

6.3*13*3*6 After the transient on the recorder has died out, stop the recorder. 

6.3*13*3*7 Proa the Servo Error In Phase signal recorder trace) Measure the 

tine interval (Tl, Fig 3) between the renoval of the step input 
to the point at which the trace settles to within 5 percent of the 
step Magnitude (A, Pig. 3)* The period, Tl, shall not exceed 0.1 
second and the trace shall have not mots than 3 overshoots. 

6.3* 13*3*8 On K-148 enter the following sequence: 

VERB 4l HOUR 20 Xnit 
•KXXXX) ERTR 
400000 ERTR 
400000 ERTR 





6.3.14 
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6.3.14.1 

6.3.14.3 

6.3.14.3 


6.3.14.4 

6.3.14.5 


6.3.14.6 

6.3.14.7 


GIN Fine Alignment Teat 

NOTE: The Fine Alignment test results are PIPA bias corrected. It is possible 
for a considerable time lag to occur between PIPA bias calculations in 
section 6.3.9 of this specification and performance of the Fine Alignment 
test. The applicable portions of section 6.3.9 should be performed and 
the PIPA bias terms recalculated if it is deemed necessary for the proper 
evaluation of the Fine Alignment Test results. 

On K-148 enter: 

VERB 01 NOUN 10 ENTR 
00003 ENTR 

Record CRT, DSKY Row 1 display as AAAAA and the time of day. 

On K-148 enter: » 

VERB 21 NOUN 01 ENTR 
03377 ENTR 

AAAAA ENTR 

VERB 06 NOUN 02 ENTR 
03377 ENTR 

Record CRT DSKY Row 1, display as ±BBBBB. 

Perform the following calculations: 

a. BBBBBX 5.12 

3600 " CCCC. C , Contents of high order scalar register 

in hours . 

b. 23.3 - CCCC.C ■ DDDD. D Time left in high order scalar register 

... until overflow. 

o. DDDD. D ♦ time of day recorded in step 3 ■ time of day at which high 
order scalar register will overflow. 

If the time of day is within 12 minutes of that time calculated in 6.3.14.5. o 
when about to complete step 6.3.14.30 wait until that time calculated in c has 
passed and then.proceed. 

NOTE: Use of Dioptometer is required for all optical sightings using AOT. 

On K-148 enter: 

VERB 01 NOUN 01 ENTR 
00366 ENTR 

Record contents of Row 1 XXXXY 
VERB 21 NOUN 01 ENTR 
00366 ENTR 

XXXXY* ENTR 

Where Y' is obtained from Table n. • 

VERB 57 ENTR 

00003 ENTR 
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6.3.14.8 Verify CRT D8KY display as: 

YHVB 06 HOUR 61 (Flashing) 

R1 - +13500 (SM Asiauth) 

R2 - 26.156 ' (Sits latitude) 

HOTE: If R1 and R2 indications are correct proceed to step 6.3*14.10. 


6.3.14.9 On K-148 enters 

VERB 21 HfPR 
+13500 ENPR 
VERB 22 ERTR 
*651* HVTR 

6.3.14.10 On K-148 enter: . 

YERB 33 ENTR 

Observe on CRT DSKY display 
V9£ 21 HOUR 30 (Flashing) 

6.3.14.11 On K-148 enter: 

OOOOX ENTER (Test position, either 1 or 2) 

00000 KRTR (Use AOT) 

Observe on CRT DGKY display: 

YERB 06 HOUR 6l (Flashing) 

Disregard Rant 1, 2, and 3 indications. 

6.3.14.12 On K-148 enter: 

YERB 21 BTTR 

+XXX.XX BTTR (L tgt. true asiauth frost 6.3.15.1.14) 
YERB 22 ERIE 

+XXX.XX BTTR (L tgt. elevation fron 6.3.15*1.3) 
YERB 23 HVTR 

00001 KRTR (L tgt. nunber) 

YBVB 33 WTR 

Observe on CRT DSKY display: 

YERB 06 'HOUR 6l (Flashing) 


Disregard Row 1, 2, and 3 indications. 

6.3.14.13 On K-148 enter: 

YERB 21 ERTR 

+XXX.XX HVTR (F tgt. true asiauth fron 6.3.15.1*14) 
YERB 22 ERTR 

+XXX.XX ERTR (F tgt. elevation fron 6.3.15.1*12) 
YERB 23 ERTR 

00002 ERTR (F tgt. nunber) 

YERB 33 BKER 


Observe on CRT DSKY display 
VERB 51 (flashing) 

R1 - 00001 


















6.3* lk* 35 

6.3.14.36 

6.3.14.37 

6.3.14.38 
6.3*14.38.1 

6.3.14.38.2 

6.3.14.38.3 

6.3.14.38.4 
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In approximately 7 minutes, observe on CRT DfiKY display and record. 
VERB 06 ROUE 66 (Flashing) 

R1 ■ XXXXX (Whole number part of Xsm misalignment about Tsm) 

R2 ■ .XXXXX (Fractional number part of Xsm misalignment about Tsm) 

On K-148 enter: 

VERB 33 ERTR 

Observe on CRT DEKT display and record: 

VERB 06 BOUI 66 (Flashing) 

R1 - XXXXX (Whole number part of Tsm misalignment about Xsm) 

R2 • .XXXXX (Fractional number part of Tsm misalignment about Xsm) 

On K-146 enter: 


BVTR 
ERTR 
ElfTR 
ERTR 

Results. The FIFA bias determined previously in the DCJ Performance 
Pest (6.3*9)' must be subtracted from the resultant data of the test. 

T FIFA misalignment 


VERB J6 ERTR 

Press ERROR RESET 

VERB 4l ROUE 20 

400000 

400000 

400000 


R1 

About X axis (from 6.3.14.31) -• ± XXXXX. 

Less T FIFA bis (from 6.3*9) - -(‘XXXXX* 

T FIFA mlsallngment about Z axis —- • 

This value shall not exceed 293 no 
£ FIFA mlsallngment 

R1 R2 

About T axis (from 6.3.14.32) • ‘XXXXX. X XXX X see 

Less £ FIFA bias (from 6.3-9) • -(‘XXXXX. XXXXX) sec 
£ FIFA misalignment about T axis • ±—— • — — sec 

This Value shall mot exceed 299 eeh 


R2 

XXXXX see 
XXXXX) sec 
--sec 


£ FIFA misalignment 


R1 R2 

About T axis (from 6.3*14.35) - ‘XXXXX. XXXXX sec 

Less X FIFA bias from (6.3*9) - -(‘XXXXX. XXXXX) sec 

X PIPA misalignment about T axis - ‘- • —**— sec 

This value shall not exceed 295 fee 

T FIFA misalignment 

R1 R2 

About X axis from (6.3.14.36) - ‘XXXXX. * XXXXX sec 

Less T PIPA bias (from 6.3*9) - -(‘XXXXX. XXXXX) sec 

T PIPA misalignment about X axis ■ ±—— . —— sec 

This value shall not exceed 235 fee 
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6,3.15 AOT Functional Accuracy Test 

ROTE: Use of a Dioptoneter is required vhen sighting through ACT. 

6.3.15.1 Dsterainatlon of Detent Angle Reference. 

ROTE: The included angles between targets LOS shall be known to 

±10 arc seconds. The elevation of each target LOS shall be 
known to ±15 arc seconds. 

6.3.15.1.1 • Place ACT in L detent position. 

■DTE: boHBunlcatlon between AOT and target theodolite operators is 

required. 

6.3.15.1.2 While viewing through AOT. instruct the target L operator to translate 
(vertically and laterally) and rotate (in azlnuth and elevation) 
target L, until the target reticle appears An the lower right quadrant 
of the AOT field of view. 

10TE: The target theodolite base aust be level vhen alignment is 

aabiSved* 

6.3.15.1.3 Upon alignnent, sero the azlnuth dial and record the elevation 
indication of target L as 0^. 

6.3.15.1.4 Place AOT in R detent position* 

6.3.15.1.5 Wills viewing through AOT. instruct the target R operator to translate 
(vertically and laterally) and rotate (in azlnuth and elevation) 
target R, until the target reticle appears in the lower left quadrant 
of the AOT field of view. 

6.3.15.1.6 Rotate the AOT control knob clockwise until the center of the target 
reticle is superlapoeed between the double Y reticle. R^ad and record 
the target R elevation dial indication, as 0.. Eero the target R 
azlnuth dial. Record AOT dial indication as'^RY - XXX.XX. 

6.3.15.1.7 Rotate the AOT control knob until the center of the target reticle is 
superinposed between the double SPIRAL lints of AOT reticle* Record 
AOT dial indication as R8 - XXX.XX. 

6.3.15.1.8 Colllnate L and R targets on each other, record each target azlnuth 
with each target LOS leveled. 

Target L as • 6* Target R as • 3 

6.3.15.1*9 Place the AST in P detent position* 
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6.3.15* 1.10 More the R target theodolite to a position in front of the ACT P detent 

position. (The target shall now be referred to as the P target). 

6.3.15.1.11 While Tiewing through the ACT, instruct the target P operator to 
translate (vertically and laterally) and rotate (in azinuth and 
elevation) targattreticle appears in the center of the ACT reticle. 


6.3.15.1.12 Upon alignment, aero the azinuth dial and record the elevation indication 
of target P as 0 2 *. 

6.3.15.1.13 Cblllnate L and P targets on each other, record each target azinuth 
■ flth each target LOS leveled. Target P az - ^ g. 

6.3.15.1.1V Determine the true azlnuth of targets L and P with respect to the ACT. 

The target azinuth shall be known to within 0.5 arc degrees. 

6.3.15.1.15 Rotate the P target in aziauth and elevation to the specified and 
recorded angles of 6«3*15*1*12* 

6.3.15.1.16 Rotate the L target In azinuth and elevation to the specified and 
recorded angles of 6.3*15*1*13* 


6.3.15.1.17 Calculate the values of the included angles between target L and P 
as and targets L and R as Xg. 

X^ ■ cos’ 1 ^"sln ^ sin [jao.ccj.ocj} 

Xg ■ cos* 1 £sin sin ♦ cos cos # 3 cos £ lflO-( 3 ♦ °^l0} 

Where: ot ^ * as value, step 6.3.15.1.8 
^ 2 ■ as value, step 6.3.15.1.13 
3^ j ■ as value, step 6.3.15.1.8 
6.3.15*2 Conputer Loading of Detent Calibration Data 

6.3*15*2.1 On K-1V8 enter: 


VERB 21 ROUI 03 
OIV67 

xxx.xx 

01V70 

xxx.xx 

01V71 

xxx.xx 

01V72 

xxx.xx 


KRTR 

EMTR 

UTTR 

HfTR 

BOR 

EH*ER 

EITR 

HTTR 

EITR 

EITR 

KRTR 

HfTR 

HTTR 


(Detent L At data) 


(Detent P AS data) 


(Detent R AS data) 


(Detent L XL data) 


HEIR 

EITR (Detent P EL data) 
EITR 


01*73 

XXX.XX 
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6.3.15.2.1 (coot) 

1474 EETR 

XXX.XX EHTR (Detent R XL date) 

6.3.15.3 ACT Measurement of 

6.3.15.3.1 On K-148 enter: 

VERB 57 EETR 

00012 EWER 

Observe VERB 51 flashing and R1 - 00001 on CRT D9CT display. 

6.3.15.3.2 On Cospttter Control and Reticle Dinning Assembly press MARK X 
pushbutton. Observe YERB 50 displayed on CRT DSKY display. 

6.3.15.3.3 On D6KT press 0TR 

Observe VBtB 21 MDUE 30 flashing on DSKY 

6.3.15.3.4 On DSKY enter: 

00000 EJTTR 

Observe VERB 21 MO T JK 43 flashing - 
00001 KHTR 

Observe YERB 21 MODE 42 flashing 

6.3.15.3.5 Set ACT In L detent position. 

6.3.15.3.6 Rotate the ACT control knob clockwise until the center of the target 
reticle is superimposed between the double Y reticle. Read and record 
LY - XXX.XX. 

6.3.15.3.7 Rotate the AOT control knob until the center of the target reticle is 

superimposed between the double SPIRAL lines of AOT reticle. Record 
AOT Dial Indication as LS XXX.XX. 

6.3.15.3.8 On DSCY enter: 

± XXX. XX KRTR (LY from 6.3.15«3.6) 

Observe VERB 22 ROUE 42 flashing 

1XXX.XX EETR (LS from 6.3.15.3-7) 

Observe VERB 51 flashing and R1 - 00002. 

6.3.15.3.9 On Computer Control and Reticle Dimming Assembly, press MARK X 
pushbutton. Observe VBtB 50 displayed. 

6.3.15.3.10 On DSKY press ERTR 

Observe VERB 21, ROUE 30 flashing on DSKY. 
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6.3.15.3.11 On DSKY enter: i 

00000 ENTR 

Observe VERB 21, NOUN 43 flashily 

00002 ENTR 

Observe VERB 21, NOUN 42 flashii* 

6.3.15.3.12 Set AOT in F detent position. * 

6.3.15.3.13 Rotate AOT control knob clockwise until the center of the target reticle is 

superimposed between the double Y reticle. Record AOT dial indication as 
FY - XXX. XX. f 

6.3.15.3.14 Rotate the AOT control knob until the center of the target reticle is superimposed 
between the double S reticle lines. Record AOT dial indications as FS * XXX. XX. 

6.3.15.3.15 • On DSKY enter: 


±XXX. XX ENTR (FY from 6.3.15.3.13) 

Observe VERB 22 NOUN 42 flashing 
4XXX.XX ENTR (FS from 6.3.15.3.14) 

Observe VERB 06 NOUN 03, R1 - XI*0.08 degrees. 

6.3.15.4 AOT Measurement of X2 

6.3.15.4.1 On K-148 enter 

VERB 57 ENTR 

00012 ENTR 

Observe VERB 51 flashing and R1 - 00001 on CRT DSKY display. 

6.3.15.4.2 On Computer Control and Reticle Dimming Assembly, press MARK X 
pushbutton. Observe VERB 50 displayed on CRT DSKY display. 

6.3.15.4.3 On DSKY press ENTR. Observe VERB 21 NOUN 30 flashing on DSKY. 

6.3.15.4.4 OnDSKY enter: 

00000 ENTR 

Observe VERB 21 NOUN 43 flashing 

00001 ENTR 

Observe VERB 21 NOUN 42 flashing 

4XXX.XX ENTR (LY from 6.3.15.3.6) 

Observe VERB 22 NOUN 42 flashing 
iXXX.XX ENTR (LS from 6.3.15.3.7) 

Observe VERB 51 flashli* and R1 - 00002. 
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6.3.15.4.5 

6.3.15.4.6 

6.3.15.4.7 


6.3.16 

6.3.16.1 

6.3.16.2 

6.3.16.3 


6.3.16.4 

6.3.16.5 


On Computer Control and Reticle Dimming Assembly, press MARK X 
pushbutton. Observe VERB 50 displayed. 

On DSKY press ENTR. Observe VERB 21, NOUN 30 flashily on DSKY. 
On DSKY enter: 


00000 ENTR 

Observe VERB 21 NOUN 43 flashing 
00002 ENTR 

Observe VERB 21 NOUN 42 flashli* 

4XXX.XX ENTR (RY from 6.3.15.1.6) 

Observe VERB 22 NOUN 42 flashiig 
4XXX.XX ENTR (RS from 6.3.15.1.7) 

Observe VERB 06 NOUN 03, R1■ X2iO. 08 degrees. 


* Flight Rope Fixed Memory Bank Sum Check 


NOTE: Before proceeding with this test, obtain a Computer Program listing of the 
flight program being tested. Prepare a list of the bank CKSM bugger words 


Verify GAN system in Standby Mode. 


On K-148 enter the following sequence: 

Press ERR RST 

VERB 56 ENTR 

Observe VERB 05 NOUN 01 flashii« 


Record the CRT DSKY display indications. 

Row 1 ■ AAAAA ' Bank Sum 

Row 2 * 000BB Bank Number 

Row 3 ■ CCCCC (Bank CKSM bugger word) 

Row 1 shall be the same as or the complement of the number displayed 
in Row 2. Row 3 Indication shall be the same as the bugger word 
recorded above for the bank tested. 


On K-148 enter VERB 33 ENTR 

Repeat paragraphs 6.3.16.3 and 6.3.16.4 until all memory bank sums 
have been checked. 


6.3.16.6 


On K-148 enter VERB 34 ENTR. 
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6.3.17 LQC Clock Alignment Test 

6.3.17.1 Purify the following CRT indications: 

ACCEPT UFLUK - 01 
DP LOCK - OPP 

OP ERROR - OPP 

6.3.17.2 Sit Rl44 to 00001 and execute observe that CRT indicates TDC ERROR 
as blank. 

6.3.17*3 Set 70 00024 020 into C156 to insert K-PACT Execute. 

6.3.17.4 Set 71 00000 000 into C156 to insert TEPOCH. Execute. 

6.3.17.5 Obtain Range Tins in Hours, Minutes, and Seconds. 

6.3.17.6 Add 5 alnutes to Range tine and Insert 90 XX (HRS) XX (Mil's) 

XXX (SIC's) into C156. Execute 

6.3.17.7 Set 91 ♦ 00000 00 into CI 56 to Insert AGC RESET ti»e. fttecute. 

6.3.17.8 Before Range Tine *5 ninutes occurs, set 0001 into R152. Execute. 

6.3.17.9 Perlfy that CRT indication of TIME ERROR is blank. 

MOTE: If TIME ERROR 1 is present, repeat all preceding steps of 

LQC Clock Alignment. 


6 . 3 . 17.10 

Set R152 to 0000. 

Execute. 

6 . 3 . 17.11 

Set R152 to 0010. Execute. Record CRT indication of DELTA TIME. 
Herify that C3T indication of TIME ERROR is blank. 

6 . 3 . 17.12 

Set R152 to 0000. 

Execute. 

6 . 3 . 17*13 

Set R152 to 0100. 
BtROR is blank. 

Execute.. Berify that CRT indication of TDC 

6 . 3 . 17.14 

Set R152 to 0000. 

Execute. 

6 . 3 . 17.15 

Set R152 to 0010. Execute. Record CRT indication of DELTA TIME. 
DELTA TDC shall be OO(HRS), 00(Mil's) 000.000(SEC's) ±0.01 SEC. 

6 . 3 . 17.16 

Set R152 to 0000. 

Execute. 










8IQHAL 

OG 1020 link A* 
00 1030 link A 
00 10A0 link 5** 
00 1070 link A 
00 1100 link A 
00 1110 link 5 
00 1201 link 5 
00 1202 link A 
00 1203 link A 
00 1331 link 5 
00 1500 link A 
00 1510 link A 
00 1513X link 5 
00 1520 link A 
00 1523X link 5 
00 2001 link 5 
00 2021 link 5 
00 20Al link 5 
00 2106 link A 
00 2107 link 5 
00 2110 link A 

00 2110 link 5 

OG 2112 link 5 
00 2113 link 5 
00 2121 link 5 
00 2136 link A 
OG 2137 link 5 
00 2lA0 link A 

00 2lAd link 3 

00 2lA2 link 3 
00 21A3 link $ 
00 2151 link 3 
00 2166 link A 
00 2167 link 3 
00 2170 link A 

00 2170 link 3 

00 2172 link 3 
GG 2173 link 3 
OG 2lBl link 3 
00 2219 link 3 
00 2220 link A 
00 2221 link A 
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APPENDIX I 


MEASUREMENT TOLERANCES 

04* LAB TEST 

SIGNAL NAME REQUIREMENT 


PSAAM AND/OR 
SCA UNCERTAINTY * 
OF FULL SCALE 


4lA vdc LGC Supply 
4k vdc LGC Supply 
4120 Ydc flPA Supply 
4% Ydc CDU Supply 
-26 Ydc Supply 

2.5 Ydc Teleeetry Bias No. 1 
IMU 26? 800 cpa 1* 

IMU 28? 800 cpc 5* 

UK 26? fjO0 cpa 3$ 

3.2 kc 26? 8upply. 1* 

426 Ydc IMU Oper BUS 
428 Ydc IMU STBY BUS 
426 Ydc IMS STBY/OFP 
426 Ydc IGC Oper BUS 
426 Ydc IGC Operate 
X PIPA 8.0. OUT IN PH 
Y PIPA S.O. OUT IN PH 
Z PIPA 8.0. OUT IN PH 
10 Servo Error Total 
10 Servo Error IN PH 
10 Torque Motor Current 

10 Torque Motor Current 


lA.OtO.4 vdc 

OJA 

A. 010 .* vdc 

0* 

. 12016.0 vdc 

1* 

A. 010.2 vdc 

0* 

- 27 . 5 * 6.0 vdc 

OJA 

2 . 5 ± 0.1 vdc 

o* 

26±0.56v res 

i* 

28H.A? res 

1.5* 

2612.1? res 

1.5* 

26.6iO.56v ns 

1* 

28.0-3.5, +5.5 vdc 

0 * 

26.0 - 3 . 5 , * 5.5 vdc 

0 * 

26.011 vdc 

0 * 

28.0 4 A. 5 , - 3.5 vdc 

0 * 

26 . 0 H vdc 

0 * 

42 . 510 . 126 ? res at lg 

3* 

42.510.128? res at lg - 

3* 

42.510.126? res at lg 

3* 

0.0160 M? res at null 

1* 

0.0l60 M? res at null 

2* 

0.5 AMP Max during any 

0 * 

fine Align Torque 

0.5 AMP Max during any 



10 IX Revolver Out-Sine 
IG IX Resolver Out-Coaine 
10 IX Resolver Out-Sine 11* 
MO Servo Error Total 
MO Servo Error IN PH 
MS Torque Motor Current . 

NS Torque Motor Current . 

NS IX Resolver Out-Sine 
NS IX Resolver Out-Cosine 
MO IX Resolver Out-Sins 11* 
00 Servo Error Total 
00 Servo Error IN PH 
00 Torque Motor Current 

00 Torque Motor Current 

OG IX Resolver Out-Sine 
00 IX Resolver Out-Cosine 
00 IX Resolver Out-Sins 11* 
Pitch Attitude Error 
10 CDU Fine Error 
10 CDU Coarse Error 


fine Align Torque 
19 . 6510 . 98 ? res at A5* • 

2.5* 

i 9 . 651 O. 98 ? rm at A 5 * 

2.5* 

5.35*0.27? res at 11* 

2* 

0.0160 MV res at null 

1* 

0.0160 MV res at null 

2* 

0.5 AMP Max during any 

0 * 

fine Align Torque 

0.5 AM? Muc during any 

1* 

fine Align Torque 
19 . 6510 . 98 ? res at A 5 * 

2.5* 

i 9 . 65 iO. 98 ? res at A$* 

2.5* 

5.35*0.27? res at 11* 

2* 

0.0160 M? res at null 

1* 

0.0160 MV res at null 

2* 

0.9 AMP Max during any 

0 * 

fine Align Torque 

0.9 AMP Max during 

1* 

any fine Align Torque 
i 9 . 65 iO. 98 v res at A 5 * 

2.5* 

19.6510.98? res at A5* 

2.5* 

5 . 35 * 0 . 27 ? res at 11* 

2* 

5.05*0.5? res at 17* 

1* 

0.010.07V rms at null 

1* 

0.010.68? res at null 

1* 
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A P PP DH X (Continued) 


SIGNAL 


SIGNAL NAME 


00 22k9 link 5 

00 22^0 link k 
00 2251 link k 
00 2279 link 5 
00 2230 link k 
00 2261 link k 
00 2300 link 5 
GO 2301 link k 
GG 2301 link 5 
00 2302 link k 
OG 2303 link k 
00 33®k link $ 
00 3305 link 5 

00 33H link k 
00 3312 link k 
00 3321 link k 
00 3322 link k 
00 332k link 5 

00 3325 link 5 

00 k300 link k 
00 6020 link k 

00 6020 link 5 

00 6021 link k 
NG 1336 link 4 


TAW Attitude Error 

MS CDU Fine Eror 
NO CDU Octree Error 
Roll Attitude Error 
00 CDU Fine Error 
00 CDU Coeese Err o r 
FIFA Tenperature 
IRIO Teeperature 
IRIO Temperature . 

DCJ Renter Current On 
IMU Blover Current On 
RR Shaft IX Resolver Out-Sine 
RR Sftaft IX Resolver Out- 
Cosine 

RR Shaft CDU Fine Error 
RR Shaft CDU Coarse Error 
RR Trunnion CDU Fine Error 
RR Trunnion CDU Coarse Er r or 
RR Trunnion IX Resolver Out- 
Sine 

RR Trunnion IX Resolver Out- 
Cosine 

LGC Temperature 
FIFA Calibration Nodule 
Tenperature 

PIPA Calibration Nodule 
Tenperature 
PSA Tenperature 
PHDIFF 3.2KC 28V/LGC SYNC 


• Link k - PSAAM Output Signal 
«• Link 5 - SCA Output Signal 
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PSAAM AHD/OR 

OAE LAB TEST SCA URCERTAIXTY ft 


REQUIREMENT OF FULL SCALE 

6.05*0.57 ™ »t 17* 1* 

0.0*0.07V res at null ljt 

0.0*0.687 ran at null ljt 

5.05*0.57 res at XT 1 ft 

0.0*0.077 res at null ljt 

0.0*0.667 res at null ljt 

130.5"* 1.5*7 la Operate 1* 

135 *2.5*7' in Operate 1$ 

135 *°a.5 # r^n Operate lft 

26*1 vdc .09 

28*1 vdc Oft 

19.65*0.907 res at k5* 2.5* 

19 . 65 * 0.967 res at k5* 2.5* . 

0.0*0.077 res at null 1* 

0.0*0.66Y res at null 1* 

0.0*0.077 res at null 1* 

0.0*0.667 res at null * 1* 

19.65*0.967 res at k5* 2.5# 

19.65*0.967 res at k5* 2.5* 

87.5*k2.5*F 0* 

67 . 5 * 22 . 5*7 0 * • 

67.5*22.5*F 056 

85 * 25 . 0*7 Oft 

0* *10* 3% 










A 


APOLLO GUI Specification 

n> 1002349 REV A 


UN 1 


ADDITIOV Is The following procedure will be performed for L8N 1 only. 
6.3*13 Gyroconpassing Teat 

6.3*13.1 Inertial Instrument Calibration data Load. 

6.3*13.1.1 On K-148 enter: 


VERB 21 

KHJH 01 

BWR 

01^36 


BITR 

YTTTT 

(X FIFA BIAS) 

BVTR 

BVTR 

01437 


BRS 

xxxxx 

(X FIFA 8.F.) 

nmt 

BVTR 

01440 


BTTR 

XXXXX 

(T FIFA BIAS) 

BVTR 

BVTR 

01441 


BVTR 

ymy 

(T FIFA 8.F.) 

BVTR 

BVTR 

01442 

* 

BVTR 

XXXXX 

(Z PIFA BIAS) 

BVTR 

BVTR 

01443 


BVTR 

XXXXX 

(Z FIFA S.*.) 

BVTR 



BVTR 

01444 


BVTR 

XXXXX 

(MBDX) 

BVTR 



BVTR 

01445 


BVTR 

XXXXX 

(SBDJf) 

BVTR 



BVTR 

01446 


BVTR 

Trryy 

(rbdz) 

BTTR 

BVTR 

0144? 


BVTR 

XXXXX 

(ADIAX) 

BVTR 

BVTR 

01450 


BVTR 

YYYYX 

(ADIAY) 

BFTR 

BVTR 

01451 


BITR 

XXXXX 

(ADIZ) 

BVTR 

BVTR 

01452 


BVTR 

YYYYX 

(ABSRAX) 

BVTR 



BVTR 
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6.3.1A.1.1 (cont) 


01453 


KlfTR 

xxxxx 

(A1HRAI) 

KNTR 

01454 


nmi 

xxxxx 

(adsraz) 

BfTR 


6.3.16.2 Non-Standard Qyro c onpasalng Position Vector Load. 
6.3*16.2.1 On K-148 enter: 


vra® 21 mm 01 

rant 

0272a — 

BHTR 

15660 

rant 


rant 

02721 

rant 

17272' 

rant 

»TP 

02722 

rant 

7360$ 

rant 

rant 

02723 

rant 

5622r 

rant 

rant 

02724 1 

rant 

711501 

' rant 
rant 

02725 * 

rant 

54509 

rant 

ram 

02726 

rant 

10000 

rant 


KlfTS 

0272T 

ram 

00000 

rant 

, 

rant 

02780- 

rant 

0725T? 

rant 


rant 

02731 

ram 

20033 

rant 

* 

rant 

02732^ 

rant 

13600: 

rant 

ram 

02733* 

ram 

16506C 

ram 

ram 

02734' 

ram 

00000' 

ram 

rant 

02735 

ram 

00000 

ram 

.. 

rant 

02736’ 

ram 

62334 

ram 

ram 
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6.3.18.2.1 

(eont) 



92737 

BfFR 


7121# 

EJfTR 

HfTR 


02740 

arm 


10308 

HfTR 


. 

EWPR 


02741 

HfTR 


0311T 

KKTR 

6.3.18.3 

Gyrocoapasslng 


6.3.18.3.1 

On K-148 enter 

4 ' 


T1RB 57 

HfPR 


00007 

KKTR 

6.3.18.3.2 

VERB 06 RDUK 51 shall flash 

6.3.18.3.3 

The CRT DSKY shall display lav Base Aslauth In Row 1 and site latitude 


in Row 2. 


6.3.18.3.V 

If the display in Row 1 and Row 2 Is correct proceed to the next step. 
If value for Row 1 a Row 2 Is Incorrect enter the follow inf Into 1-148, 


TERB 21 i 

ERTR 


±XXXXX 

KKTR Correct Mar Base Aslauth 


TffiB 22 

KITIR 


♦28.516 

BRR , 

6.3.18.3.5 

In K-148 enter: . 



VERB 33 

EVER 

6.3.18.3.6 

VWB 06 ROUE 66 shall flash. 

6.3.18.3.7 

The CRT D6KY shall display 400120 in Row 1 and Row 3 shall display 


♦00011. If the display Is correct proceed to the next step. If the 
display Is Incorrect enter the following into K-148: 


TERB 21 

EVER 


400120 

ERTR 


TERB 23 

ERTR 


400011 

HfTR 

6.3.18.3.8 

On 1-148 enter: 

* 


TERB 33 

VERB 16 KOm 20 


KKTR 

1KTR 
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6.3.18.3.8 One hour after step 6.3.18.3.8 has been performed, read and record 
CRT DSKY display of Row 1, Row 2, and Row 3. 

6.3.18.3.10 The Row 1 indication shall be within *000.57 degrees of desired launch azimuth. 

6.3.18.3.11 Row 2 shall indicate 000.00*000.06 degrees and Row 3 shall Indicate 030.00*600.06 
degrees. 

6.3.18.3.12 Two hours after performing paragraph 6.3.18.3.8 record CRT DSKY dlsfday 
of Row 1, Row 2, and Row 3. 

6.3.18.3.13 The CRT DSKY display of Row 1 shall be within *000.06 decrees of the value 

recorded In 6.3.18.3.9. The CRT DSKY display of Row 2 and Row 3 shall be 
within *000.03 degrees of the respective values recorded in 6.3.18.3.9. 

6.3.18.3.14 On K-148 enter the following: 

VERB 36 ENTR 

VERB 40 NOUN 20 ENTR , 

*00000 ENTR 

*00000 ENTR ’ 

+00000 * ENTR 
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ADDENDUM 1 
UNI 

Addition 2: Perfore LEM 1 teat in accordance with the Following Flovgran. 
Addition 3: Place a note after paragraph 6.3.1.5.2.. 

NOTE: Before performing the following step insure that the ATCA switch on LEM 

Panel 16 and the ATCA/PGNCS switch «>n Panel 11 are in the off position. 
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1 . 

1.1 


1.2 

2 . 

2.1 

3. 

3.1 


IiraODUCTIOl 

!Rie Individual Spacecraft (SC) installed Guidance and Navigation (G&N) System 
to be checked out per the process specification shall consist of one of each 
of the following major assemblies. Refer to drawing 6015000 for specific 
system dash numbers and effectlvities• 


Assembly Name 

Part Number 

1 - Apollo Guidance Computer Group 

6003001-XXX 

1 - Inertial Me as. Unit & Pulse Tbrque Assembly 

6007001-XXX 

1 - Coupling Data Unit 

. 2007222 -XXX 

1 - Power and Servo Assembly . 

6007200 -xxx 

1 - Computer Control A Reticle Dimmer Assembly 

6014512-XXX 

1 - G&N Interconnect Harness Assembly (LEM) 

6014515-XXX 

1 - Signal Conditioner Assembly 

6070010-XXX 

1 - Navigation Base Assembly (LEM) 

6899950-XXX 

1 - Alignment Optical Telescope (LEM) 

6011000 -XXX 


The G&N System herein shall be identified by Part #6015000. The computer 
contains the Sunburst 36 program flight ropes in the core rope memory. 

SCOPE » * 

Ibis specification outlines the checkout requirements for G&N System 
installed in a LEM VEHICLE. Addendum to this specification will cover any 
special checkout requirements associated with individual vehicles and 
G&N Systems. 

APPLICABLE DOCUMENTS 

Document Number Subject - 

US-540-10001 IEM-PGNS Functional Interface 

LID-340-10000 ICD-PGNS (LGC-CDU-PSA and Sig. Cond.) Instl. 

LID-340-10010 ICD-LEM DSKY Installation 

LID-280-10004 ICD-IMU-AOT-NVB-PTA Installation 

UD-390-10001 ICD-LEM Wiring Electrical Interface for PGNS 

LID-540-10001 ICD-LEM-PGNS Functional Interface Flow Diagram 
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INTRODUCTION 

Bie individual Spacecraft (SC) installed Guidance and Navigation (G&N) Systeai 
to be checked out per the process specification shall consist of one of each 
of the following major assemblies. Refer to drawing 6015000 for specific 
system dash numbers and effectlvities. 


Assembly Name 

1 - Apollo Guidance Computer Group 

1 - Inertial Meas. Obit & Pulse Torque Assembly 

1 - Coupling Data Unit 

1 - Power and Servo Assembly . 

1 - Computer Control & Reticle Dinner Assembly 

1 - G&N interconnect Harness Assembly (LB4) 

1 - Signal Conditioner Assembly 

1 - Navigation Base Assembly (IJSM) 

1 - Alignment Optical Telescope (LQ4) 

The G&N System herein shall be identified by pert 
contains the Sunburst 38 program flight ropes in 


Part Number 
6003001-XXX 
6007001-XXX 

v 2007222 -XXX 
6007200-xxx 
60145 12-XXX 
6014515-XXX 
6070010-XXX 
6899950-XXX 
6011000-XXX 

#6015000. The computer 
the core rope memory. 


SCOPE 


) • 

This specification outlines the checkout requirements for G&M System 
Installed in a LEM VEHICLE. Addendum to this specification will cover any 
special checkout requirements associated with individual vehicles and 
G&N Systems. 


APPLICABLE DOCUMENTS 

P 

Document Number Subject * 

LIS-540-10001 LEM-PGNS Functional Interface 

LID-340-10000 ' ICD-PGNS (LGC-CDU-PSA and Sig. Cond.) Instl. 

LID-340-10010 ICD-LEM DSKY Installation 

LID-280-10004 ICD-IMU-AOT-NVB-PTA Installation 

LID-390-10001 ICD-LEM Wiring Electrical Interface for FGNS 

LID-540-10001 ICD-IEM-PGNS Functional Interface Flow Diagram 
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3.2 


3.2.1 


Document Woabcr Subject 

Thereodynanic Requirements of Guidance ft 
lavlgatlon Equipment - OAK 

LEM Design Brrlromsent 

LW-FGMS Lateral and Forward Velocity Interface 

UBt-KUB 800 CPS Power Kleetrleal Interface 

LW-PGMB Measurement Interface 

UM-LQC KLectrleal Interface 

Guidance and Sarlgatlon Frlne Power Requirements 
and Characteristics 

LID-410-10002 ICTC System Interface 

LID-410-10003 PSA Adapter Module Interface 

The following addendum are applicable to this document. 

Addendum 1 LKM 1J 


US-510-10001 

US-520-10001 
US-350-10002 
US-370-10007 
US-370-10003 
US-370-10004 
LIS-390-10002 


* 









I 


3.2 

3.2.1 
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Document Wunber 


Subject 


LIS- 510-10001 

US- 320-10001 
US- 350-10002 
LIS- 370-10007 
LIS- 370-10003 
LI 8 - 370-10004 
LIS-390-10002 

LID- 410-10002 
LID- 410-10003 
The following addendum 1 
ilLMlJ 


Thermodynamic Requirements of Ouldence 4 
Eevigation Equipment - OAK 

LEM Design ftnrlronment 

LW-POMS Lateral and Forward Vtloelty Interface 

LEM-PGES 600 CPS Rawer Uectrleal Interface 

LEM-POES Measurement Interface 

UM-LQC Electrical Interface 

Ouldanoe and Earlgation Prime Bower Requirements 
and Characteristics 

i - 

ICTC System Interface 
PSA Adapter Module Interface 
applicable to this document. 


4 


_! 
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4. Material and Equipment 

4.1 The following test equipment shall be used to demonstrate the requirements 
of this specification. If protection to personnel and equipment is not 
decreased, items except government furnished parts, equivalent to those 
listed may be used. 


ITBI 

DESCHIPTIOH 

MODEL BO. 

l' 

Mater Conditioner and Transfer Chit 

430-5030 

2 

Vehicle Ground Mover Supply 

410-82140-1 

3 

Bata Acquisition System 

410-9700 

4 

ACI - S/C Ground Station 

410-11990-1 

5 

Carry-On Cable Set 

410-11170 

6 

10 Volt Power Supply PCMTEA 

410-72021 

7 

Carry On PCM System 

410-92210-3 

8 

Digital Signal Conditioner and Multiplex 
unit C-0 

41092211 

9 

• Analog Signal Conditioner and Saaple 

Unit C-0 

410-92212 

10 

General Signal Conditioner and Switch 

Matrix Unit C-0 


11 

Bata Interleaver Syateh, Miniaturised 

410-92232 

12 

Service Equipment Adapter ACX 

410^-92240 

13 

Digital GMB System Service Bqulpment 

410-92241 

14 

ACI- S/C Support Platform 

420-73100 

15 

Junction Box - 4 unite 

410-12731 

16 

Intercom Cable Set 

410-0110 

17 

Intercom Patch Panel 

410-09450 

18 

♦ Intercom Rack Mounted 

410-09470-1 

19 

Intercom Reck Mounted 

410-09470-3 

20 

Intercom Power Supply 

410-09472 

21 

Intercom Test Cord 

410-09480 

22 

OABC Test Facility Cable Set 

410-11090-15 

23 

A<5b - fi/C GSB DC Power Supply 

410-11270 

24 

3/S Signal Conditioner Shit 

419-92484 

25 

PSA Adapter 

410-31080 

26 

Portable Temperature Controller 

410-31058 

27 

Breakout Box 

410-1210-1 

28 

Electronics Counter 

IP-5245L 

29 

Plug In Preset Shit 

HP-5264A 
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4. Material end Equipment 

4.1 The following test equipment shall he used to demonstrate ■ the requirements 
of this specification. If protection to personnel and equipment Is not 
decreased. Items except government furnished parts, equivalent to those 
listed may be used. 


rrai descriptioi 

1 Hater Conditioner and Transfer unit 

2 Vehicle Ground Power Supply 

3 lata Acquisition System 

4 ACI - s/C Ground 8tatlon 

5 Carry-On Cable Set 

6 10 Volt Power Supply PCMTBA 

7 Carry On PCM System 

6 Digital Signal Conditioner and Multiplex 

Chit C-0 

9 - Analog Signal Conditioner and Sanle 

Unit C-0 

10 General Signal Conditioner and Switch 

Matrix Ifcilt C-0 

Seta Interleaver System, Miniaturised 
Service Equipment /Aapter ACE 
Digital GMB System Service Equipment 
ACE-S/C Support Platform 
Junction Box - 4 units 
Intercom Cable Set 
intercom Patch Panel 
* Intercom Rack Mounted 
Intercom Rack Mounted 
Intercom Power Supply 
Intercom Test Cord 
GABC Test Facility Cable Set 
A<5l — S/C GSE OC Power Supply 
Vs Signal Conditioner Unit 
PSA Adapter =i 

Portable Temperature Controller 
Breakout Box 
Electronics Counter 
Plug In Preset Uhlt 


MODEL 10. 

430-5030 

410-82140-1 

410-9700 

410-11990-1 

410-11170 

410-72021 

410-92210-3 

4X0922X1 

410-92212 


410-92232 

4X0*92240 

410-92241 

420-73100 

410-12731 

410-0110 

4X0-09450 

410-09470-1 

410-09470-3 

410-09472 

410-09M30 

410-11090-15 

410-11270 

419-92484 

410-31080 

410-31058 

410-1210-1 

IP-5245L 

HP-5264A 


U 
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ITHPV DESCRIPTION MODEL HD. 

30 3 Place Sine-Cosine Tables, Priden Calculator 

31 DLop tone ter 


3. GBIERAL REQUIREMENTS 

3*1 Safety Requirements 

5*1*1 Operator Safety 

5 *1*1*1 Homal safety precuations shall be obserred through the OAN post- 
installation checkout* 

5*1.2 Equipment Safety 

5*1*2*1 fc preseres the operational life of the compon e nts of the GUV hardware 

under test, settings and adjustments shall be performed only when 
specified in the test procedure. Care shall be exercised in the 
accomplishment of all settings and adjustments to avoid excessive vear 
or damage to the equipment. All precautionary measures stated 
throughout the test procedures shall be strictly adhered to. 

5*1.2.2 The connection between the Portable ftmperature Controller (PTC) and 
5 &H shall be maint ai ne d unlese otherwise specified* 

5* 1.2.3 B>e temperature of the inertial oonponente shall be maintained between 

the following' limits. If these limits are exceeded, the Inertial 
components shall be recalibrated. 

a* IRIQ: 120 Deg P and 150 Deg P 

b. PIPx 115 Deg P and 145 Deg p 

5.1.2.4 v All personnel concerned shall thoroughly understand the Operational 
Requiremente in Section 6.2 to preclude any damage to th e Gtf System* 

5*2 Coolant Requiremente 

5.2.1 Vhen electrical power is applied to the GAM System, the IMG shall be 
provided with water-glycol coolant at a temperature of 32-50 deg P 
and a flow rate of 33 * 5 pounds per hour* 

5.2.2 The PSA, CDD, and PTA cold plates shall be provided with coolant as 
per ICD US-510-10001* 

5*3 Test ^Equipment Tolerances 

5*3*1 Measurements and tolerances specifications stated herein ere basic 

GAN System performance specifications. Calibration data must he 
supplied to the Acceptance Checkout Equipment (ACE) for the Power and 
Servo Assembly Adapter Module (PSAAM) and Signal Conditioner Assembly 
(SCA) performance. Final tolerances must Include PSAAM and 
Conditioner stability uncertainties (See Appendix l) as wall aa 
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DESCRIPTION 

5 Place Sine-Cosine Tables, Friden Calculator 
Sloptoneter 


MODEL HD. 


$. 1 . 1.1 


5 . 1 . 2.1 


5.1.E.3 


5.1.2.4 


GENERAL REQUIREMENTS 
Safety Requirements 
Operator Safety 

* oraa l safety precuations shall be observed through the GW post¬ 
installation checkout. 

Equipment Safety 

preserve the operational life of the components of the GW hardware 
under test, settings and adjustments shall he performed only when 
specified in the test procedure. Care shall be exercised in the 
accomplishment of all settings and adjustments to avoid excessive wear 
or damage to the equipment. All precautionary measures stated 
throughout the test procedures shall be strictly adhered to. 

The connection between the Portable Temperature Controller (PTC) and 
5oJl shall be' maintained unless otherwise specified. 

Bie temperature of the inertial components shall be maintained between 
the following* limits. If these limits are exceeded, the inertial 
components shall be recalibrated. 

a. IRIO: 120 Peg P and 150 Deg F 

h. PIP: 115 Deg F and 145 Deg F 

All personnel concerned shall thoroughly understand the Operational 
Requirements in Section 6.2 to preclude any damage to the GW System. 

Coolant Requirements 

When electrical power is applied to the GW System, the IMG be 

provided with water-glycol coolant at a temperature of 32-50 deg F 
and a flow rate of 33 ± 5 pounds per hour. 

The PSA, cm, and FTA cold plates shall be provided with coolant as 
per ICD LIS-510-10001. 

Test ^Equipment Tolerances 

Measurements and tolerances specifications stated herein are basic ” 
GW System performance specifications. Calibration data must be 
supplied to the Acceptance Checkout Equipment (ACE) for the Power and 
Servo Assembly Adapter Module (PSAAM) and Signal Conditioner Assembly 
(SCA) performance. Final tolerances must Include PSAAM And 
Conditioner stability uncertainties (See Appendix 1) as well as 
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ACE and Adi carry-on conditioning uncertainties. All uncertainties due 
to ins t rumen tatIon shall be root sun squared with the basic . GAB 
subaltern tolerance to yield an acceptable tolerance for use when testing 
the OUl systen in the spacecraft. 

In the event of a conflict between requirements, the following order 
of procedure shall apply. The contractor shall also notify AC Electronics 
Site Manager of the conflict. 

a. The contract 

b. The Sfcwciflcatioa 

a. Documents referenced In this specification. 

Vest Sequence 

The test sequence shall normally follow the flow gran In figure 1. 

Any test subsequent to Temperature Control Verification Section 6.3.4 
nay be conducted providing the General Turn On Procedure 6.2.4 is 
followed. 

The generation of noise alarm indication, as evidenced by one or nore 
■oise Peak Event Leaps beconlng lighted shall be cause for iraedlate 
determination of effects on the GAE systen test in progress. In the 
event of detrimental effects on the systen test a troubleshooting 
routine shall be entered to detemine the cause of the alara. Testing 
shall continue only after denonstratlng that the cause of the noise 
alam has been located and that remedial action has been or will be 
taken, or that the transient or noise causing the alara no 
detrimental effect on .the GAB Systen or test In progress. 

Pailure of the GAM Systen to pass any examination or test specified 
herein shall tentatively classify the GAB systen as non-conforaing. 

Bonsai test sequence nay be continued upon determination of the cause 
of the non conformance or at the discretion of the GAB contractor test 
iP it is determined that such action is not detrimental to the 
GAB Systen or other interfacing subsystems. All non conformances 
shall be investigated and cleared by waivers (F.M.B), correction of 
specification, or hardware replacement and retest. The suspected 
nanfunctloned hardware shall be removed and returned to the 
laboratory where the malfunction shall be verified. Only after 
malfunction verification shall a flight certified replaceable element 
be installed in the GIB System. 

After the defective, replaceable element has been substituted with a 
flight Certified unit, the GIB System checkout sequence shall regress 
to the rerunning of applicable portions of the selected sequence (by 
paragraph number) categorised by the subassemblies in which the 
malfunction occurred. The chosen subassembly categories are presented 
in Table I versus an appropriate retest paragraph sequence as a guide 
for retest. Retest shall be conducted by performing appliaable 
portions of indicated paragraph numbers in the sequence listed as 
indicated under the appropriate subassembly heading or as directed by 

■ASA Test ftiglnserlng .Retest shall proceid to the point in the normal 








- 6 - 


AFOLLO GUI Specification 
HD 1002349 


ACE and Adi carry-on conditioning uncertainities. All uncartaintlaa dut 
to instrumentation shall be root sun squared with the basic: GUI 
aubsysten tolerance to yield an acceptable tolerance for use when testing 
the OU systen in the spacecraft* 

In the event of a conflict between requirements, the following order 
of procedure shall apply. The contractor shall also notify AC Electronics 
Site Manager of the conflict. 

. a. The contract 

b. The Specification 

a. Documents referenced in this specification. 

That Sequence 

The test sequence shall normally follow the flow gram in figure 1. 

Any test subsequent to Temperature Control Verification Section 6.3.4 
may be conducted providing the General Turn On Procedure 6.2.4 is 
followed. 

The generation of noise alarm indication, as evidenced by one or more 
lolae Peak Event Lamps becoming lighted shall be cause for iMsdiate 
determination of effects on the GUI system test in progress. In the 
event of detrimental effects on the system test a troubleshooting 
routine shall be entered to determine the cause of the alarm, 'testing 
shall continue only after demonstrating that the cause of the noise 
alarm has been located and that remedial action has been or will be 
taken, or that the transient or noise causing the alarm has no 
detrimental effect on.the GUI System or test in progress. 

Failure of the GUI System to pass any examination or test specified 
herein shall tentatively classify the GUI system as non-conforming. 

Horual test sequence may be continued upon determination of the cause 
of the non conformance or at the discretion of the GUI contractor test 
team if it is determined that such action is not detrimental to the 
GUI System or other interfacing subpystems. All non conformances 
shall be investigated and cleared by waivers (F.E.H), correction of 
specification, or hardware replacement and retest. The suspected 
manfunctloned hardware shall be removed and returned to the 
laboratory where the malfunction shall be verified. Only after 
malfunction verification shall a flight certified replaceable element 
be installed in the GUI System. 

After the defective, replaceable element has been substituted with a 
flight Certified unit, the GUI System checkout sequence i regress 
to the rerunning of applicable portions of the selected sequence (by 
paragraph number) categorised by the subassemblies in which the 
malfunction occurred. The chosen subassembly categories are presented 
in Table I versus an appropriate retest paragraph sequence as a guide 
for retest. Retest shall be conducted by performing applicable 
portions of indicated paragraph numbers In the sequence listed as 
indicated under the appropriate subassembly heading or as directed by 

1ASA Test Engineering .Retest shall proceed to the point in the normal 
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Paragraph 

* 

Humber 

Test Title 

6 . 3.1 

Standby Fewer On Test 

6.3.2 

Alans and Interrupts Test 

6 . 3.3 

D» Operate Fewer On Test 

6 . 3.4 

Temperature Control Purification 

6 . 3.5 

PGK 3 S Fewer Supply Pest 

6 .J.* 

BSJ Operational Test j 

6 . 3.7 

FGBC 3 Operational Test 

6.3.6 

XRIQ Seale Factor That 

6 . 3.9 

IMJ Performance Test ■ 

, 6 . 3.10 

LQC Voltage Margin Test 

6.3.II 

LQC Clock Frequency Test ^ 

6.3*12 

Oikbal Friction Test 

6 . 3.13 

Stabilisation loop Response Test 

6 . 3.14 

041 Fins Alignment Test 

6 . 3.15 

ACT Functional Ferformance Test 

6.2.1 

Inergsacy Shutdown Procedure 

6.2.2 

Boraal Shutdown Procedure 

6.2.3 

Initial Turn-On Procedure 

6 . 2.4 

General Turn-01 Procedure 


8 8 i » 8 

1 X X 

X 

X X X X 

x .x 

XXX 
x X X X X 

X X X 

XX X 

XX X 


II 1,1 

li! ill 


, * 

• *0 be use* an necessary to turn system on or off. 


IA 


i 
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Paragraph 


Jfuaber 

Test Title 

6 . 3 .I 

Standby Power On Test 

6.3.2 

Alarm and Interrupts Test 

6 . 3.3 

DftJ Operate Power On Test 

6.3.4 

Te^erature Control Purification 

6 . 3.5 

POECS Power Supply Test 

6.3.6 

3MJ Operational Test 

6.3.7 

PBNCS Operational Test 

6 .3.6 

1RIO Scale Fbetor Test 

6.3.9 

XMJ Perf or nance Test * 

.6.3.10 

LQC Pol tags Margin Test 

6.3.11 

LQC Clock Frequency Test j 

6 .3.12 

Olhbal Friction Tsst 

6.3.13 

Stabilisation Loop Response Test 

6.3.14 

OAR Fine Allgnnent Test 

6.3.15 

AOT Functional Parforaance Test 

6 .2.1 

ftwrgency Shutdown Procedure 

6 .2.2 

Bernal Shutdown ftroeedure 

6 .2.3 

Initial Turn-On Procedure 

6.2.4 

General Turn-OE Procedure 


n m S 

XXX X 

X X 

x X X X 

X X 

XXX 

1 x X X X 

X X X 

a X X x 

4 x X 

x . 

X 

X X 

X X X 

XXX 


* 

* To be used ae necessary to turn systea on or off. 


















5.8 ' 

. * 

5-9 

5.10 

5 . 10.1 

5 . 10.8 
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test sequence at which the discrepancy vu detected and corrected. 
Hornal testing shall continue beyond this point in the specified 
sequence of Figure 2. 

It is assumed that the Test Conductor has a working knowledge of the 
test equipment used; therefore* this procedure contains only the Steps 
pertaining directly to the GW components. If any questions arise 
concerning the test equipment, the Test Conductor should refer to the 
respective operational Manuals. 

Spacecraft systeas other than the CM Systea any be operating on 
a noninterfering basis while individual systea checkout of the GW 
Is being conducted. 

Data Retrival 


All data concerning the checkout and operation of the GW Systea as 
aonitored via ACE, shall be recorded on the data sheets associated 
with their corresponding test. Out of toleranoe readings be 
reoorded and flagged by appropriate signals. 


Airing OAI systea testing, all interleaved data. Uplink rnainfl File 
ana Downlink Data File shall be aalntalned (recorders 01). All 
A/B.FCM data, that is not nude available to the ACE displays shall be 
verified by requesting a tine history data strip out «f said data for 
the tins period when the. test was performed. 


Paragraph lo. 
6 . 3.1 
6 . 3*8 
6.3*3 
6 . 3*6 
6.3.5 
6 * 3.6 
6.3.7 
6.3*8 

6.3.9 

6.3.10 

6.3.11 

6.3.12 

6.3.13 * 

6.3.16 

6.3.15 

6.3.16 

6.3.17 


lest Title 

Standby P ow er In Past 

Alaras and Interrupts Test 

DC Operate Power On Test 

Tw ^e r ature Coetrol ferlfloatloa 

FOMCS Power Supply Test 

DC Operational Vat 

K»CS Operational Test 

DUO Seals Factor Test 

DC Parforasnoe Test 

IOC feltags Margin Past 

IOC dock Frequency Test 

Olabal Friction Test 

Stabilisation Loop Response Test 

0 and I Fine Alignment Test 

ACT Functional Performance Test 

Flight Rope Fixed Memory Bank ta Check 

ICC Clock Alignment Test 


TEST SEQUBVCE 
Figure 1 











5.8 

5-9 

5.10 

9 * 10.1 

9.10.2 
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test sequence at which the discrepancy was detected and corrected, 
loraal testing shall continue beyond this point in the specified 
sequence of Figure 2. 


It is assumed that the Test Conductor has a working knowledge of the 
test equipment used; therefore, this procedure contains only the Steps 
pertaining directly to the GAM components. If any questions arise 
concerning the test equipment, the Test Conductor sh ou ld refer to the 
respective operational manuals. 


Spacecraft systems other than the GAM System may be operating on 
a noninterfering basis while individual system checkout of the GAM 
is being conducted. 

Data Retrival 


All data concerning the checkout and operation of the GAM System as 
monitored via ACE, shall be recorded on the data sheets associated 
with their corresponding test. Out of tolerance readings shall be 
recorded and flagged by appropriate signals. 


Hiring GUT system testing, all interleaved data. Uplink rnmssnil File 
and Downlink Data File shall be maintained (recorders 01) • an 
A/B PCM data, that is not made available to the ACE displays shall be 
verified by requesting a ti*m history data strip out e£ said data for 
the time period when the.test was performed. 


Paragraph Mo. 

6.3.1 4 

6.3.2 

6.3.3 I 

6.3.4 
6.3.9 

6.3.6 

6.3.7 

6.3.8 

6.3.9 

6.3.10 

6 . 3.11 . , 
6.3.12 

6.3.13 * 

6.3.14 
6.3.19 
6.3*16 
6.3.17 


West Title 

Standby Power In Test 

Alarms and Interrupts Test 

DU Operate Power On Test 

Temperature Control Verification 

FCfflCS Power Supply Test 

DKJ Operational Test 

PG1CS Operational Test 

XRIG Scale Factor Test 

DU Performance Test 

LQC Voltage Margin Test 

DOC Clock Frequency Test 

Gimbal Friction Test 

Stabilisation Loop Rssponse Test 

G and I Fine Alignment Test 

ACT Functional Performance Test 

Flight Rope Fixed M emory lank Jem Cheek 

LQC Clock Alignment Test 


TEST SEQUERCE 
Figure 1 





6 . 

6.1 , 
6.1.1 

6.1.2 

6.2 


6.2.1 


6.2.2 
6.2.2.1 

6 . 2 . 2.2 


6.2.2.3 
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DETAILED REQUIRB4ERTS 
Initial Feat Conditions 

The DU shall be supplied vith heater power on a continuous basia 
The portable temperature controller (Model lo. 410-31058) shall be 
connected at all times although heater pover may be supplied 
from the +28 VDC DAJ 8TANDBY bus and monitored through ACK. 

The DU shall never be without heater pover longer than 15 minutes. 

Operational Requirements 

ROT®: In the event that an Electrical Power Subsystem (EPS) 

shutdown occurs for any reason while the GAR System is in 
the Operate Mode, turn off the +28VDC DU OPERATE circuit 
breaker or LEM Cabin Panel 11. Do not turn the +28VDC 
IMS OPERATE Circuit breaker on for a minimum of 5 minutes 
after the EPS shutdown occurs. Failure to observe this 
requirement can result in shifts of the critical Inertial 
Component parameters. 

; Bsargency Shutdown Procedure 

CAUTIOI 

In the eveqt of any malfunction which might damage the GAR System 
before the normal shutdown procedure la 6.2.2. can be performed, 
pover shall be removed from the OAR System as soon as possible. 

If at all possible, without creating any delay, DU Operate Pover 
should be removed first. 

Rormal Shutdown Procedure * ■ 

The normal shutdown of a OAR System shall Include parking the 
gimbals prior to removing DU Operate Power. This is accomplished 
in the following procedure. 

♦ 

On K-146 enter the following sequence: 
mB 4l HOUR 20 KRTR 

+00000 ERPR 
+00000 ElfTR 
+09000 KRTR 

On the CRT, verify the following platform angles are displayed: 

IG is between 358 and 002 
MS is between 088 and 092 
OG is between 358 and 002 
Purify Gimbal Lock Leap is lighted. 

Pull out +28 VDC DU OPERATE circuit breaker on IJM Cabin Panel 11 
to remove IMD OPERATE pover. 


6.2.2.4 
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6 . 

6.1 , 
6.1.1 

6.1.2 

6.2 


o.2.1 


6 . 2.2 
6.2.2.1 

6.2.2.2 

6 . 2 . 2.3 


6.2.2.4 


DETAILED REQUIREMENTS 
Initial Test Conditions 

The IMU shall he supplied vlth heater power cm a continuous basis 
The portable temperature controller (Model No. 410-31058) shall he 
connected at all times although heater power may he supplied 
from the 428 VDC IMU STANDBY bus and monitored through ACX. 

The IMU shall never he without heater power longer than 15 minutes. 

Operational Requirements 

■DTE* In the event that an Electrical Power Subsystem (EPS) 

shutdown occurs for any reason while the GUI System is la 
the Operate Mode, turn off the 428VDC IMU OPERATE circuit 
breaker or LEM Cabin Panel 11. Do not turn the 428VDC 
IMU OPEP^TS Circuit breaker on for a minium of 5 minutes 
after the EPS shutdown occurs. Failure to observe this 
requirement can result in shifts of the critical Inertial 
Component parameters. 

■ u rg e n cy Shutdown Procedure 

CAUTION 

In the eveqt of any malfunction which might damage the GUV System 
before the normal shutdown procedure In 6.2.2. can be performed, 
power shall be removed from the GUI System as soon as possible. 

If at all possible, without creating any delay, IMU Operate Power 
should be removed first. 

Normal Shutdown Procedure 

The normal shutdown of a GUI System shall Include parking the 
gimbals prior to removing IMU Operate Power. This is acco^>llshed 
in the following procedure. 

* 

On K-l48 enter the following sequence: 

TOB 4l NDUI 20 SNTR 

400000 ENTR 
400000 ElfTR 
409000 EUR 

On the CRT, verify the following platform angles are displayed: 

IG is between 358 and 002 
M3 is between 088 and 092 
OG is between 358 and 002 
Purify Global Lock Lamp is lighted. 

Pull out 428 VDC IMU OPERATE circuit breaker on UM Cabin Panel 11 
to remove IMU OPERATE power. 
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6.2.2.5 

6 . 2 . 2.6 

6.2.3 
6.2.3*1 

6.3.3*2 

6.2.4 

6.2.4.1 

6.2.4.2 

6.2.4.3 

6.2.4.4 
6.2.4.; 

6.2.4.6 

6.2.4.7 

6.2.4.8 

6.2.4.9 


apollo cm specification 

xd 1002349 


Pull out +28VK IOC OPERATE circuit breaker on UM Cabin Panel 11 to 
remove LQC OPERATE power. 

Pull out +26VDC D*J STANDBY circuit breaker on LSI Cabin Panel 11 to 
remove IMJ STANDBY power. 

Initial Turn-On Procedure 

Proper coolant flow shall be verified prior to application of any 
power to the OM System. 

Ibe Initial power turn-on sequence shall be In the order specified 
In the test procedures ( 6 . 3 ) observing all cautions and delays as 
specified. 

General Turn-On Procedure 

Biis step shall be effective only after hawing completed the Initial 
turn-on procedures. 

Proper coolant flow shall be verified. 

Depress «28VDC H*J STAN1BY circuit breaker on LSI Cabin Panel 11 to 
supply DfJ STANDBY power. Record time 

Depress +28 VK LQC OPERATE circuit breaker on UN cabin Panel 11 to 
supply LQC Operate Power. 

t 4 

Depress STBY pushbutton on D 6 KY for 3 seconds and verify 8 TBY light 
on DOCY is off. * 

} * 

On K-148 enter the following sequences 
Ptess ERROR RESET 

VERB 36 ENTR (fresh start) *- 

verb 57 Eirm 

00015 ENTR 

VERB 21 NOUN 27 ENTR 

77777 ENTR (LQC Self Check) 

On the CRT, verify that the 3.2KC 26v Supply Indicates between 28.04 
and 29.16 VRMS (GO 1331). 

On the CRT DSCY display verify that El does not display 01102 or 
41102 (indicating a malfunction). 

After 5 minutes, stop LQC Self Cheek by entering the following In K-148: 

VERB 21 NOUN 27 ENTS 
00000 ENTR 
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6.2.4.10 


CAUTIOI t IOC OPHIATE and IMJ STAHEBY power nust hare been applied 
a minimum of two hours before energizing the IMJ OPERATE 
circuit breaker in step 6 . 2 .4.1 6 unless all of the following 
conditions are nets 

IF: 1. The GUI System has previously been in Standby Node at least 

two hours and subsequently been in Operate Node, AID 

2. The glabels were placed in a parked position prior to 
shutdown, AID 


3* The shutdown period did not exceed $ days, AID 

4. The Spacecraft or DfJ have not been aoved in any way during 
the shutdown period. 

THBI: The two-hour Standby Node operation requirement is reduced 

to 15 minutes. 


6.2,4.11 


6.2.4.12 


6.2.4.13 


6.2.4.14 


6.2.4.15 


The GUI System is defined as being in Standby Node when LDC Operate 
and DffJ Standby power is applied and HU Operate power is off. The 
inertial components shall have suspension power in Standby Node. 

The GUV System is defined as being in Operate Node when LOC OPERATE, 
DCJ STAIDBY and IMJ OPERATE KVXB is applied to the system. 


Set up analog recorder to monitor the following signals: 


Signal lo. .. 



GG 2136 1 

MS 8 ervo Error Tbtal 

De 

OQ 2106 ; 

IG Servo Error Total 

Ce 

GO 2166 

.4X1 Servo Error Tbtal 

fle 

GG 2112 

IG IX Resolver Si^s 

• e 

GG 2172 

00 IX Resolver Sine 

r e 

GG 2142 

NO IX Resolver 8 ine 


GO 1201 

DCJ 26? 1 * 800 CPS 

Start the analog 
event recorder at 

recorder at a chart speed of 5 m/sso. 
a chart speed of 1 ,- arn/sec. < --AvC 


On CRT, monitor *120 TO FIFA SUPPLY (GO 1040) and IMJ Global angles. 
Record* time. If 15 minutes have elapsed sines performing paragraph 
6.2.4 .3 proceed to the next paragraph. 


fress in +20VDC IMJ OPERATE circuit breaker on LAV Cabin Panel 11. - 
Record time. 


6.2.4.16 
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6.2.4.10 CAUTION : LQC 0PBRAT1 and DCJ 8TAIIBT power nuat hare been applied 

a minimu m of two hours before energizing the DCJ OPERATE 
circuit breaker In step 6.2.4.16 unless all of the following 
1 conditions are nets 

IF: 1. The GW System has prerlously been In Standby Node at least 

two hours and subsequent!/ been In Operate Node, AID 

2. The glnbals were placed In a parked position prior to 
shutdown, AID 

3« The shutdown period did not exceed 5 days, AID 

fc* The Spacecraft or DtJ hare not been nored In any way during 
the shutdown period. 

THU: The two-hour Standby Node operation requirement Is reduced 

to 1$ minutes. 

6.2.4.11 The GW System is defined as being la 8tandby Node when LOG Operate 
and DCJ Standby power Is applied and DO Operate power Is off. The 
inertial components shall hare suspension power in Standby Nods. 

6.2.4.12 The GW System Is defined as being In Operate Node when LOG OPERATE, 

DCJ 8TAIDBY and DtJ OffetATI JWUBI Is applied to the system. 

6.2.4.13 set up analog recorder to monitor the following signals: 


Signal No. .* 

mil lams 


0021361 

JO Serro Error Total 

De 

00 2106 » 

ID Serro Error Total 

Ce 

00 2166 

.-00 Serro Error Total 

fle 

00 2112 

10 IX Resolwar Sine 


00 2172 

00 IX Resolrer Sine 

*•# 

00 2142 

NO IX Resolrer 81ne 


00 1201 

DCJ 26? 1* 800 CPS 


6.2.4.14 Start the a n a lo g recorder at a chart speed of 5 s^seo, Start the 
erent recorder at a chart speed of li- an/sco. . 

6.2.4.13 On CRT, monitor +120 TO PIPA SUPPLY (GO 1040) and DCJ Gimbal angles. 

Record 1 tins. If 15 minutes hare elapsed since performing paragraph 
6.2.4.3 proceed to the next paragraph. 

Press In +20VDC DCJ OPERATE circuit breaker on IAI Cabin Panel 11. - 
Record tins. 


6.2.4.16 
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6.2.4.17 

6.2.4.18 

6.2.4.19 

6.2.4.20 

6.2.4.21 

6.2.4.22 

6.2.4.23 

6.2.5 

6.2.5.1 

6.2.5.2 


Verify on the analog recorder that the oscillations of the resolver 
sine signals (GG 2112, GG 2172, and GG 2142) are not sustained 
and that the signals dan?) out within 15 seconds. If this condition 
is not attained, remove IMU OPERATE power immediately. 

On the CRT, verify absence of +120 VDC PIPA SUPPLY voltage for 
90-10 seconds after step 6.2.4.16 is initiated. Verify that 
this voltage is between 114 and 126 after 100 seconds from 
step 6.2.4.16. 

Verify absence of LGC WARNING, ISS WARNING, and PGNCS CAUTION 
lights in the LEM cabin. 

On the CRT, verify all DfJ Gimbal angles between 358 and 002. 

On K-148 enter the following sequence: 

VERB 4l NOUN 20 ENTR 

+00000 ENTR 
+00000 ENTR 
+00000 ENTR 

On the CRT, scan the power supply voltages to verify their normal 
. operation. (No indications flashing). 

After all'the tests of 6.3 in Figure 1 have been completed, the 
General Turn-On Procedure (6.2.4) and IMU Operational Test {6.3.6) 
shall be cong)leted before re-running any test. Otherwise, the 
testing sequence shall continue in accordance with Figure 2. 

Interruption of Power. 

D*J Operate power shall never be applied without the presence of 
IX3C Operate and IMU Standby Power. 

The G&N System log book shall include the gimbal positions at 
time of power shutdown. If omitted, it be assumed that the 

gimbals were not parked prior to shutdown. The logbook «h«n also 
t state if any movement of the IMU or Spacecraft has taken place 
after shutdown. The times of application an d removal of any bus 
power to the G&N System shall be recorded. 


6.2.4.17 

6.2.4.18 

6.2.4.19 

6.2.4.20 

6.2.4.21 

6.2.4.22 

6.2.4.23 

6.2.5 

6.2.5.1 

6.2.5.2 



\ 
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Verify on the analog recorder that the oscillations of the resolver 
sine signals (GG 2112, GG 2172, and GG 2142) are not sustained 
and that the signals damp out within 15 seconds. If this condition 
is not attained, remove DU OPERATE power immediately. 

On the CRT, verify absence of +120 VDC PIPA SUPPLY voltage for 
90 ± 10 seconds after step 6.2.4.16 is initiated. Verify that 
this voltage is between 114 and 126 after 100 seconds from 
step 6.2.4.16. 

Verify absence of LGC WARNING, ISS WARNING, and PCHCS CAUTION 
Ughts in the I£M cabin. 

On the CRT, verify all DU Gimbal angles between 358 and 002. 

On K-148 enter the following sequence: 

VERB 4l NOUN 20 ENTR 

+00000 EWTR 
+00000 ENTR 
♦00000 ENTR 

On the CRT, scan the power supply voltages to verify their normal 
. operation. (No indications flashing). 

After all the tests of 6.3 in Figure 1 have been completed, the 
General Turn-On Procedure (6.2.4) and DU Operational Test (6.3.6) 
shall be coupleted before re-running any test. Otherwise, the 
testing sequence s h a l l continue in accordance with Figure 2. 

Interruption of Bower. 

DU Operate power shall never be applied without the presence of 
IGC Operate and DU Standby Power. 

The G&N System log book shall Include the gimbal positions at 
time of power shutdown. If omitted, it be assumed that the 

gimbals were not parked prior to shutdown. The logbook 
state if any movement of the DU or Spacecraft has taken place 
* after shutdown. The times of application and removal of any bus 
power to the G&N System shall be recorded. 


i 




TB3T PROCEDURE FLOHORAN 
FIGURE 2 
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TEST PROCEDURE PLCHGRam 
FIGURE 2 
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6 . 2.6 

6.3 

6.3.1 

6.3.1.1 

6 .3.1.2 


6 . 3 .I .3 

6.3.1.3.1 

6.3.1.3.2 


A warnup pariod of at laaat one hour in Oparata Noda la required 
prior to perforning any test in which gyro or aceeleroaeter parent cars 
are Manured, and at least 15 alnutas prior to any test in which 
precision amplitude and frequency power supply cheeks are Mde. 


Vest Procedures 


Standby Power On Tests 


The Portable Tenperature Controller, Nodal No. 400-31058 be 

supplying inertial component heater power to the 04N Systen through 
connector 56 JI (P230). If alara or fail indications are present on 
the PTC, they shall be r beared by depressing the SY9TXM RESIT push¬ 
button on the PTC. 


energise the 

indicated buses. 

LOCATION 

NOMENCLATURI 

Panel 14 

BAT 5 NORMAL RID 

Panel 14 

BAT 6 NORMAL RID 

Panel 16 

X LUNAR BUS TIE 

Panel 16 

BAT 1-4-6 RED TR 

Panel 16 

i . BAT 2-3-5 RID TH 

Panel 16 

ASC BCA 

Panel 16 

ASC BCA con. 

Panel 16 

« . DC BUB VDLT 

Panel 16 

DdSP. 

Panel 11 

X LUNAR BOB TIE 

Panel 11 

i BAT 1-4-6 RED TIE • 

Panel 11 

BAT 2-3-5 FIND Til 

Panel 11 

ASC BCA 

Panel 11 

ASC BCA CONT. , 

Panel 11 

DC BUS BOLT 

Panel 16 

INV. NO. 2 

Panel 14 

AC 1VR to INV 2 Position 

Panel 11 

AC BUS FHSD TIB 

Paanel 11 

AC BUS VOLT 


IMU Standby Power Turn On 

Turn on leant Recorder to a speed of 10 m/soc. 

Press in +28 VDC DdJ STANDBY circuit breaker on 
Record tlM. 


IDBITiriCATIOH 

4510 

4511 
4CB5 
4CB1/ 

4CB25 

4CB14 

5CB7 

4CB21 

4CB16 

4cb4 

4CBl8 

4CB26 

4CBoJ 

4CB6 

4CB22 

4CB13 

4S14 

40B24 

4CB27 


UN Cabin Panel 11. 


6.3.1.3.3 Ttrify on the leant Recorder that 428 TO DO STANDBY power discrete 

(00 1513) is on. On CRT 426? IMU STANDBY Bus (00 1510) indicate 

between 24.5 and 33.5 
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l 


6. 3 .1.3.4 On CRT the 28v 3200 CPS SUPPLY (00 1331) indicate between 

26.04 and 29*16 VRM3. Record thi*> value. 


6.3.1.3.5 


6. 3 .1.4 


The PIPA TOP, displayed on CRT, shall be monitored *. r iodirt.iw ' 
one hour to ensure that the PIPA Temperature Control cireuitxyle 
operating to maintain a temperature of 130 ±5.0 Deg. F. (GO 2300). 
Two hours after performing step 6 .3.1. 3.2 record PIPA TEMP. 

Computer Power Turn On 


6.3.1.4.1 


Press in ♦20VDC LOC OPERATE circuit breaker (4CB122) on Cabin 
Panel 11. 


6 . 3 . 1 . 4.2 


Depress STBT pushbutton on D8KT for three seconds and verify 8TBT 
light on DSKY is OFF. 


6 .3* 1.4. 3 On CRT, +20V IflC Operate Bus (GG1520) shall indicate between 24.5 and 

33*5* Ignore computer alarm indications. Using DSKY, enter VBtB 36 , 
then press RSET. All eonputer alarms shall clear. 

6.3.1.4.4 On CRT, the +14 ydC LOC SUPPLY (GO 1020) shall indicate between I 3.8 
and 14.2 VDC. Record this value. 

6.3.1.4. 5 On CRT, the *4VUC LOC SUPPLY (GO 1030) shall indicate between 3.85 
and 4.15 YDC. Record this value. 


6.3.1.5. LOC Operational Tests 

6*3.1.5.1 DSKY Check 


6.3.1.$.1«JL Initiate the DSKY check by entering in the DSKY: 
Press Error Reset 

VERB 57 EMTR 00015 ERR (clear erasable memory) 
VERB 21 ROUE 27 ERR 
00011 ERR 


6 . 3 . 1 . 5 .1.2 All the electrolimdjiescent elements (PROG, VERB, ROUE and Row 1, 

Row 2, Row 3 ) shall display the decimal number nine ( 9 ). Including 
the 9*e# the following shall be displayed for approximately 5 seconds. 


u 9*s 
>. 8's 

u 7'e 
I. 6*s ‘ 

I. 5'e 
\ 4«s 

3'e 

t . £'b 

.. l»s 

I. o/s 

:• Minus signs in Row 
ROW 2, ROW 3 
.. VERB-ROUE Flashing 
>• COMP ACTY 


On concurrently for 5 seconds 


L 


0 



# 







-15- 


APOLLO G4E Specification 
ED 10023^9 


6.3.1.3.4 

6.3.1.3.5 

6 . 3 .1.4 

6 . 3 .1.4.1 

6 . 3 . 1 .4.2 

6.3.1.4.3 

6 . 3 . 1 . 4.4 
6.3.X.4.5 
6.3.1.5. 

6 . 3 .I. 5 .I 

6.3.1.$.ia 

6 . 3 . 1 . 5 . 1.2 


On CRT the 26? 3200 CPS SUPPLY* (GO 1331) shall indicate between 
28.04 and 29.16 VRMS. Record this value. 

The PIPA TBfP, displayed on CRT, shall be Monitored periodically' r 
one hour to ensure that the PIPA Temperature Control cireuitryis 
operating to Maintain a temperature of 130 ±5.0 Deg. F. (GG 2300). 
Two hours after performing step 6.3.1.3.2 record PIPA TEMP. 

Computer Bower Turn On 

Press in +28 VDC LOC OPERATE circuit breaker (4CB122) on UM Cabin 
Panel 11. 


Depress STBT pushbutton on D 6 KT for three seconds and verify STB! 
light on DSKT is OFF. 

On CRT, 428 ? LOC Operate Bus (001520) shall indicate between 24.5 and 
33-5. Ignore computer alara indications. USing DSKT, enter ?TOB 36 , 
then press RSET. All computer alarms shall clear. 

On CRT, the +14YDC LOC SUPPLY (GO 1020) shall indicate between 15.8 
and 14.2 VDC. Record this value. 

On CRT, the +4?DC LOC SUPPLY (GO 1030) shall indicate between 3.85 
and 4.15 VDC.' Reoord this value. 

IOC Operational Tests 

1 / 4 » 

DSKY Cheek 

Initiate the DSKY check by entering in the DSKY: 
ft*ess Error Reset 

VERB 57 EETR 00015 KVUt (clear erasable nenory) 

YTOB 21 ROUE 27 EETR 
00011 EHTR 

All the electroluminescent elements (PROG, VERB, ROUE and Row 1, 

Row 2, Row 3 ) shall display the decimal number nine ( 9 ). Including 
the 9 's* the following shall be displayed fox approximately 5 seconds. 

a. 9 t s 

b. 6*8 

c. 7's 

d. 6 *s ' 

«. 5's 

f. 4<s 
f. 3's 
h. 2 's 

I . l's 

J. 0/s 

k. Minus signs im Row 

ROW 2, RCW 3 

l. VERB-ROUE Flashing 

m. COMP ACTY 


On concurrently for 5 seconds 
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•• Hue signs in ROW 1, ROW 2, ROW 3\on concurrently for 5 seconds 
X. VERB-HOUR Flsshlng f 

4. COUP ACT! J 

r. COMP ACT! - On for 5 sseonds then DSKY blanks 

6.3.1.5;1.3 The DSKY pushbuttons shall bs checked by entering: 

VERB 25 ROU1 01 Om 
01740 HTTR 
400123 EWTR 
-00456 ERTR 

-OO789 DO KJT press ERTR 

The DSKT shall display 400123 in Roe 1, -00456, in Rov 2, and -OO789 in 
Roe 3. Pr««8 CLR pushbutton three tines on DSKY* Observe that Rov 1, 

Rov 2 and Rov 3 are blank. 

6.3.1.5.2 Leap Test 

6.3.1.5.2.1 Initiate the Isuqp T*3t by entering in the DSKY: 

VERB 35 ERTR 

6.3.1.5.2.2 The folloving ROOT displays shall illuminate for 5 seconds. 

a. < UPLINK ACTY \c- 1 1 

b. NO ATT , 

O. STBY 

d. KEY REL 

e. TEMP 

f. GIMBAL loCK 

g. FROG 

h. RESTART * 

I. TRACKER 

J. OPR ERROR Flashing 

k. VERB-NOUN Flashing 

l. Plus 88888 in Rov 1 
Rov 2 and 3 

6.3.1.5.3 Uplink Check 

6.3.1.5*3*1 On K-START 148, set LOAD/INHIBIT svltch to LOAD, set TAFE/KEY switch 
to KEY, then enter the folloving: 

ERROR RESET 
VERB 25 NOUN 01 ERTR 
# 02400 ERTR 

401234 HTTR 
-56789 ERTR 
400000 ERTR 

6.3.1.5.3.2 Verify the folloving is displayed on the DSKY 
VERB 23 HOUR 01 
R1 ♦ 01234 
R2 - 56789 
R3 400000 

6.3.1.5.4 Downlink Check 
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APOLLO GAR Specification 
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o. Plus signs in ROW 1, Row 2, BOW \on concurrently for 5 seconds 

p. VERB-HOUR Flashing f 

q. COMP ACTY J 

r. CDMP ACTY • On for $ seconds then DSKY blanks 

6.3.1.5:1.3 The DSKY pushbuttons shall be checked by entering: 

VSB 25 HOUR 01 ERTR 
01740 ERTR 
•KX)123 ERTR 
-00456 ERTR 

-00789 DO MOT press ERTR 

The DSKY shall display 400123 in Roe 1, -00456, in Rov 2, and -OO789 in 
Roe 3. Press CIR pushbutton three tines on DSKY. Observe that Roe 1, 
Roe 2 and Roe 3 are blank. 

6.3.1.5.2 ' Isuqp Test 

6*3*1«5*2.1 Initiate the Leap Test by entering in the DSKY: 

verb 35 arm 

6.3.1.5.2.2 The following MET displays shall illuainate for 5 seconds. 

a. * QAlJK ACTY f .cv _ i 

b. MO ATT , 

e. STBY 

d. KEY REL 

e. TEMP 

f. GIMBAL loCK 

g. PROG 

h. RESTART * 

1. TRACKS 

A* OPR ERROR Plashing 

k. VERB-HOUR Plashing 

l. Plus 85688 in Roe 1 
Row 2 and 3 

6.3.1.5.3 Uplink Check 

6.3.1.5.3.1 On K-START 148, set LOXD/lHHIBIT switch to LOAD, set TAPE/KEY switch 
to KEYj then enter the folloeii*: 

SROR RESET 
VERB 25 HOUR 01 ERTR 
i 02400 ERTR 

401234 ERTR 
-56789 ERTR 
400000 ERTR 

6.3.1.5.3.2 Verify the following is displayed on the ncarv 
VERB 23 HOUR 01 
R1 ♦ 01234 

R2 - 56789 

RJ 400000 

6.3*1.5*4 Downlink Check 
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APOLLO Olff Specification 
MD 10023^9 


6.3.1.5.4.1 


6.3.1.5.5 

6.3.1.5-5.1 


6.3.1.5.5.2 


6.3.1.5.5.3 

6.3.1.5.6 

6.3.1.5.6.1 

6.3.1.5.6.2 

6.3.1.5.6.3 

6.3.1.5.6.4 # 

6.3.1.5.6.5 

6*3.1.5.6.6 
6.3.2 

6.3.2.1 

6.3.2.1.1 


Oa TOT, DEKY display verify the following la displayed: 

VERB 24 WOVE 01 ^ 

R1 ♦ 01234 
R2 - 56789 
R3 ♦ 00000 

IOC Saif-Check 

On K-148 enter the following sequence to Initiate the IOC Self-Check: 

VERB 36 ERR 

VERB 2 1 BDUM 27 WTO 

77777 WTO 

VERB 15 K)U* 01 ERR 

01366 WTO 

On the CRT, verify that DGKY R1 doea not display 01102 or 41102 
I* n Malfunction ocoars, the following la displayed: 

R1 01102 or 41102 * 

R2 XXXXX c(S FAIL) prograa address +1 of point of failure 
R3 XXXXX nuaher of falls 

When R3 - 00002, stop the IOC Self Check hy entering In K-146 
the follovlng: 

VWB 21 ROUE 27 ERR 
00000 1 WTO 

IOC Standby Check 

4 ' t 

On K-148 enter the follovlng sequence: 

VERB 21 ROUK'IO ERR . . 

00013 1 ERR 

02000 j ERR 

On DSKY depress STBY pushbutton for approximately 3 seconds. 

Verify STBY status Indicator laap Is OR. 

Oa the CRT, verify the 3.2 KC 20V Supply (GO 1331) is between 
28.04 and 29.16 V RMS. 

On UatY depress STBY pushbutton for approxlaately 3 seconds to 
return to IOC OPERATE node. 

Verify STBY status Indicator Is OFF. 

Alaras and Interrupts Test 

Parity Fail Test 

On K-148 enter the following sequence 

VERB 21 POUR 02 WTO 
01777 ERR 

33777 ERR 
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6.3.1.5.4.1 On CRT. D3CY display verify the following la displayed: 

VERB 24 HOUR 01 

R1 ♦ 01234 
' R2 - 56789 

R3 ♦ 00000 

6.3.1.5.5 LQC Self-Check 

6.3.1.5-5*1 On K-148 enter the following sequence to initiate the LQC Self-Check: 
VERB 36 ERTR 
VERB 21 ROUE 27 WTR 

77777 ERTR 

VERB 15 I0UR 01 ERTR 

01366 ERTR 

6.3*1.5«5»2 On the CRT, verify that DflKI R1 does not display 01102 or 41102 
If a malfunction occurs, the following is displayed: 

R1 01102 or 41102 - 

R2 XXXXX c(S FAIL) program address +1 of point of failure 
R3 XXXXX number of fail* 

6.3*1.5»5«3 When R3 * 00002, stop the LQC Self Check by entering in K-148 
• the following: 

VERB 21 HOUR 27 ERTR 
' 00000 1 ERTR 

6.3*1«5*6 LQC Standby Check 

* ' % 

6.3.1.5.6.1 On K-148 enter the following sequence: 

VERB 21 ROUE* 10 ERTR • % 

00013 1 ERTR 

02000 j ERTR 

6.3.1.5.6.2 On DSKT depress STBY pushbuttdh for approximately 3 seconds. 

6.3.1.5.6.3 Verify STBY status indicator lamp is OH. 

6.3.1.5.6.4 i On the CRT, verify the 3.2 KC 28? Supply (GO 1331) ie between 

26.04 and 29.16 V RMS. 

6.3.1.5*6.5 On DSKY depress STBY pushbutton for approximately 3 seconds to 

return to LQC OPERATE mode. 

6.3*1*5*6.6 Vtrify STBY status indicator is OFF. 

6.3.2 Alarms and Interrupts Test 

6.3.2.1 Parity Flail Tast 

6.3.2.1.1 On K-148 enter the following sequence 

VERB 21 ROUE 02 ERTR 
01777 ERTR 

33777 ERTR 
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APOLLO OH! Specification 
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6.3.2.1.2 On CRT, DEKY display, rerify R1 • 33777 and R3 • 01777 

6.3.2.1.3 On K-lfc8 enter the following sequence 

v VERB 25 ROUV 26 ERR 
QkOOO BfTR 
01777 BUR 
00003 BfTR 
verb 30 amt 

6.3.2.1.A Verify RESTART, and PORCS CAOTIOE are OR. 

6.3.2.1.5 On K-lAS enter VERB 36 BfTR. Press BtROR RESET pushbutton. All alms 

shall clear. 

6.3.2.2 Rupt Lodk-Interrupt Too Long 

6.3*2.2.1 On K-lfc8 enter the following sequence 

VERB 2k ROUE 01 BfTR 

01777 ERR 

30001 ERR 

01777 hitr 

VERB 2$ ROUE 26 EHTR 

00001 ERR , 

01777 ertr 
00003 EHTR 

VERB 31 BITIJ . , 

6.3.2.2.2 Verify RESTART, and PGHCS CAOTIOE lam* are OR. 

6.3.2.2.3 on K-lW enter VERB 36 BfTR. Press BtROR RESR pushbutton. All 

alarm shall dear. 

6.3*2.3 TC Trap Test *" 

6*3*2.3*1 On K-1A8 enter the following sequence 

VERB 21 ROUE 01 BfTR 
01777 ERR 
01777 ERR 

VERB 25 HOUR 26 ERTR 
<*000 ERTR 
, 01777 ERTR 

00003 ERR 
VERB 30 BfTR 

6.3.2.3.2 Verify RESTART, and PORCS CAOTIOE 1aap* are OR. 

6.3-2.3.3 On X-lkQ enter VERB 36 ERTR. Press BtROR RESET pushbutton. All 
alarm shall clear. 








6.3.2.1.2 

6.3.2.1*3 


6.3.2.I.* 
6.3.2.1.5 

6.3.2.2 
6.3.2.2.1 


6.3.2.2.2 

6.3*2.2.3 

6.3.2.3 
6.3.2.3.1 


6. 3 . 2 . 3.2 

6.3.2.3.3 



APOLIfi GAR Specification 
HD 1002349 


On CRT, MCY display, verify R1 - 33777 and R3 - 01777 
On K-148 enter the following sequence 
verb 25 mm 26 am 

04000 HfTR 
01777 BITR 
00003 HfTR 
verb 30 am 

Verify RESTART, and FGRCS CAUTIOR leaps are 01. 

On K-148 enter VERB 36 am. Press BtROR RESET pushbutton. All alnnss 
shall clear. 

Rupt Lock-Interrupt Too Long 
On K-148 enter the following sequence 
VERB 2k HOUR 01 KRTR 

01777 am 
30001 am 
01777 am 
verb 25 roue 26 am 
00001 am ■ 

01777 am 
00003 am 

verb 31 am ^ 

Verify RESTART, and FGRCS CAUTIOR le*» are OR. 

On K-148 enter VB» 36 am. Press ERROR RESIT pushbutton. All 

alaras shall dear. 

TC Trap Test 

On K-146 enter the following sequence 

verb 21 roue 01 am 
01777 am 
01777 am 
verb 25 roue 26 am 
o4ooo am 
01777 am 
00003 am 
verb 30 am 

Verify RESTART, and PORCS CAUTIOR leaps are OR. 

On K-148 enter VERB 36 ERTR. Press BIROR RESET pushbutton. All 
alaras shall clear. 


-J 


i 

f 

\ 

l 

| 

f 
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6.3.2.4 
6.3.2.4.1 


6.3.2.4.2 

6.3.2.4.3 

6.3.3 

6.3.3.1 

6.3.3.1.1 


6.3.3.1.2 

6.3.3.1.3 

6.3.3.1.4 

6.3.3.1.5 


Hightvatchnan Test 

On X-148 enter the following sequence 

TERB 24 HDUH 01 EHTR 
01777 HfFR 
30001 EHTR 
01777 EHTR 

VERB 25 HOUH 26 EHTR 
03400 HITS 

01777 kntr 

00003 HITR 
VERB 30 EHTR 

Verify RESTART, and FGHCS CAUTIOH law are OH. 

On K-148 enter VERB 36 DCTR. Press BIROR RESET pushbutton. All 
alsrns shall clear. 

DftJ OPERATE POWER OH TESTS 

CAOTIOH 

Prior to application of DCJ OPERATE power la step 6.3.3*1.4, IOC 
OPSiATE and DCJ STAHDBX power mist have been applied to the OIH Systee 
continuously* for a nlnlnua of two hours. The only exception Is when 
the requirements of step 6.2.4.10 are net and this does not apply 
for the initial application of DCJ OPERATE power. 

♦ ^ % 

Verification of Power Turn-On 

Set up analog recorder to Monitor the following signals: 


3I0HAL HO. J 8I0HAL HAW 


a. 

oo 2136 

MB'Servo Error Total 

b. 

GO 2106 

10 Servo Error Total 

0. 

QG 2166 

OG 8ervo Error Total 

d. 

OG 2112 

10 IX Resolver Sine 

•. 

OG 2172 

00 IX Resolver Sine 

f. 

00 2142 

MB IX Resolver Sine 

8* 

00 1201 

DCJ 26V 1$ 800 ops 

h. 

SPARE 



Start analog recorder to a chart speed of 9 n^aec. Start event 
recorder at a chart speed of 1*0 niyaec. .. 

On CRT, Monitor +120 TO FIFA SUPPLY (00 10M>) and DCJ global angles. 

Press in +06 TO DCJ OPERATE circuit breaker on UM Cabin Panel 11*. 
Record tine. 

Verify on a n al o g recorder that the oscillations of the resolver sine 
signals (GO 2112, 00 2172, and 00 2142) are not sustained and that 
the signals out vithin 19 seconds. If they don't, reeare DCJ 
OPERATE power as soon as possible. 
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APOLLO GAN Specification 
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6 . 3 . 2 .* 

6 . 3 . 2 .*.! 


6.3.2.*.2 
6.3.2.*.3 

6.3.3 

6.3.3.1 

6.3.3.1.1 


6.3.3.1.2 

6.3.3.1.3 

6 . 3 . 3 .I.* 

6 . 3 . 3 .I .5 


t 


Nightvetchnan Teat 

On K-l*8 enter the following sequence 

VERB 2* 1001 01 ERTR 
01777 ERTR 
30001 ENTR 
01777 ERTR 

VERB 25 1001 26 ms 
03*00 BfTR 

01777 *ntr 

00003 ERTR 
VERB 30 ERTR 

Verify RESTART, and PGNCS CAUTIOI la^e are 01. 

On K-l*8 enter VERB 36 ENTR. Press BIROR RESET pushbutton. All 
alarm shall clear. 

DCJ OPERATE POWER 01 TESTS 

CAUTIOI 

ft*ior to application of DO OPERATE power in step 6.3.3.1.*, IOC 
OPHIATE and DU STANDBY power nust hare been applied to the 041 Systen 
continuously for a ninlnun of two hours. The only exception is when 
the requirements of step 6.2.*.10 are met and this does not apply 
for the initial application of DCJ OPERATE power. 

Verification of Power Turn-On 

Set up analog recorder to monitor the following signals: 


SIGNAL 10. - 

SIGNAL NAME 


GO 2136 

MG’Servo Error Total 


GO 2106 

IG Servo Error Total 


00 2166 

00 Servo Error Total 


GO 2112 

10 IX Resolver Sine 


00 2172 

00 IX Resolver Sine 


00 21*2 

NO IX Resolver Sine 


00 1201 

DCJ 20V 1* 800 cpe 


oPARE 



Start analog recorder to a chart speed of 3 sm/sec. Start event 
recorder at a chart speed of 1,0 m/seo. .). 

On CRT, monitor +120 VDC P1PA SUPPLY (00 10*0) and DCJ glmbal angles. 

Press in +26 VDC DflJ OPERATE circuit breaker on LBN cabin Fsnel 11. 
Record time. 

Verify on analog recorder that the oscillations of the resolver sins 
signals (GO 2112, 00 2172, and 00 21*2) are not sustained and that 
the signals damp out within 15 seconds. If they don't, renore DCJ 
OPERATE power as soon as possible. 







1 



6.3.3.X.6 

6-3.3-l.T 

6.3.3. X.6 
6.3.3.1.9 

6.3.4 

6.3.4. X 

6.3.4.2 

6.3.4.3 

6.3.4.4. 

6.3.4. J 
6 3.4.6 

6.3.5 

6.3.5.1 

6.3.5.2 

6.3.5.3 


- 20 - 
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On the CRT, verify absence 
90 ± 10 seconds after atep 
voltage la between 114 and 
6.3.3.1.4. 


of +120 VDC PIPA SUPPLY voltage for 
6 . 3 . 3 . 1.4 is initiated. Verify that this 
126 after 100 seoonds froai step 


On event recorder verify the following: 

IOC WARII1G is OFF (GG 9001) 

ISS WARHIIG is 01F (GG 9002) 

PGICS CAUTIOH is OFF (GG 9003) 

On CRT, verify all DCJ global angles indicate between 398 and 002. 

On K-148 enter the following sequence: 

VERB 4l ROUE 20 DTR . 

■*00000 ERJPR 
■♦00000 HfTR 
■*00000 KRTR 


Federative Control Verification 

When 15 ninutes have elapsed fron the tins of DU OPERATE power turn¬ 
on record PIPA TWP (GG 2300). 

When 30 nlnutes have elapsed fron the tins of DU OPERATE power turn¬ 
on record DUG TEMP (GG 2301). 

When 1 hour has elapsed fron the tins of DU OPERATE power turn-on. 
Monitor PIPA TBff (GO 2300) and IRIO TEMP (GG 2301) on the CRT. 

Monitor and record te^ierature readings every 5 Minutes for one hour. 
Verify that each reading does not deviate fron the average value of 
each signal by wore than 0.1°F. 

When 2 hours have elapsed fron the tine of DU OPERATE power turn-on 
record PIPA TEMP and IRIO TEMP. The PIPA Te^> shall be 130.5 (±1.5 )*F. 
The IRIG TEMP shall be 135 (±2.5*)F. 

The PIPA TEMP recorded in step 6.3*4.4 shall be within 0.5*F of 
teuperature recorded in steps 6 . 3 .I. 5.5 and 6 . 3 . 4 . 1 . 

Die IRIG TEMP recorded in step 6.3.4.4 be within 0.5*F of the 

teqwrature recorded in step 6.3.4.2. 

FGMC3 Power Supply Tests 

F*on the CRT, oonflrn power supply voltages (or tesperatures) are as 
specified and record values observed. 

The PIPA Calibration Module Teeperature (GO 6020) be between ' 

♦45 and 490 DBG F. 

The PSA Teaperature (00 6021) shall be between -*60 and +110 m F. 


I 

i 


f 




f 
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6.3.3.1.6 


6.3.3.1.T 


6.3.3.1.8 

6.3.3.1.9 


6.3.4 

6.3.4.1 


6 .3.4.2 


6.3.4.3 


6.3.4.4. 


6.3.4.5 


6 3.4.6 


6.3.$ 

6.3.5.1 


6.3.5.2 


6.3.5.3 


On the CRT, verify absence of +120 VDC PIPA SUPPLY voltage for 
90 ± 10 seconds after step 6.3.3.1.4 is initiated. Verify that this 
voltage is between 114 and 126 after 100 seconds froa step 
6.3.3.I.4. 

On event recorder verify the following: 

IOC VARRIRG is OPT (GO 9001) 

ISS VARRIRG is OFT (00 9002) 

FGRCS GAUTIOV is OFF (OG 9003) 

On CRT, verify all D*J glnbal angles indicate between 338 and 002. 

On K-148 enter the following sequence: 

VERB 4l ROUE 20 ERIE • 

+00000 ERTR 
+00000 ERTR 
+00000 ERTR 

Temperature Control Verification 

When 13 ninutes have elapsed froa the tins of D0J OPBIATE power turn¬ 
on record PIPA TB4P (GO 2300). 

Vhen 30 ninutes have elapsed froa the tine of DO OPERATE power turn¬ 
on record IRIG TEMP (06 2301). 

Vhen 1 hour has elapsed froa the tins of DRJ OPERATE power turn-on, 
aonltor PIPA TEMP (00 2300) and IRIO TEMP (GO 2301) on the CRT. 

Monitor and record teaperature readings every 3 ninutes for one hour. 
Verify that each reading does not deviate froa the average value of 
each signal by nore than 0.1*P. 

When 2 hours have elapsed froa the tine of DV OPERATE power turn-on 
record PIPA TEMP and IRIO TBtP. The PIPA Ttap shall be 130.5 (±1.5)*? 
The IRIO T0CP shall he 133 (*2.3*)P. 

The PIPA TEMP recorded in step 6.3.4.4 shall be within 0.3*P of 
teaperature recorded in steps 6.3.1.5.5 and 6.3.4.I. 

The IRIO TEMP recorded in step 6.3.4.4 shall be within 0*3*P of the 
teaperature recorded in step 6.3.4.2. 

FGBCS Power Supply Tests 

Proa the CRT, oonflra power supply voltages (or tenperetures) are as 
specified and record values observed. 

The PIPA Calibration Module Teaperature (qq 6020) he between ' 

+45 and +90 EBG F. 

Tha PSA Teaperature (GO 6021) shall be between +60 and +110 OB P. 
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6.3-5«4 The LOC Temperature (GO 4300) shall be between +45 and +130 OKI. F. 

6.3.5. ? The +26 VDC IMG OFERATK BOB (OQ 1500) shall be between 24.5 and 33.5 YDC. 

6.3.5.6 ; The +26 YDC IMU STAHDBT BUS (OG 1510) shall be between 24.5 and 33.5 YDC. 

6.3.5.7 The +26 YDC LOC OPERATE BUS (00 1520) shall be between 24.5 and 33.5 YDC. 

6. 3 . 5.8 The +120 YDC PIPA Supply (GO 1040) shall be between 114 and 126 YDC. 

6.3*5.9 The -26VDC Supply (GO 1100) shall be between -21.5 and -33.5 YDC. 

6.3.5.10 The +4VDC CDU Supply (GO 1070) shall be between 3*8 and 4.2 YDC. 

6 . 3 . 5 . U The IMG 28v 800 PCS 1 pet Supply (GO 1201) shall be between 27.44 and 

26.56 VRM3. 

6.3.5.12 The DflJ 26Y 800 CPS 5 pet 90 PH Supply (GO 1202) shall be between 
26.6 and 29.4 VRMS. * 

6.3.5.13 The DO 28 y 800 CPS 5 pet 0 PH Supply (OG 1203) shall be between 
25*9 and 30.1 VRMS. 

6.3.5*14 The 3.2 KC 26v Supply (GO 1331) shall be between 26.04 and 29.16 VRMS. 

6.3*5*15 The 2.5 VDC T/N Bias (GO 1110) shall be between 2.4 and 2.6 YDC. 

6.3.5.16 The +14 VDC,IOC Supply (GO 1020) shall be between 13.8 and 14.2 YDC. 

6.3.5*17 The +4 VDC LGC Supply (GO 1030) shall be between 3.85 and 4.15 VDC. 

6.3.6 DO OPERATIONAL TEST 

6.3.6.1 On K-148 enter the following: 

VERB 01 BDU1 10 BVTB 
00003 ERTR 

Record CRT DSKT Row 1 indication AAAAA and the tine of day. 

6*3*6.2 On K-148 enter the following: 

VERB 21 BDUB 01 BfTR 
01777 ERTR 
, AAAAA ERTR 

VERB 06 ROUM 02 ERTR 
01777 ERTR 

Record CRT D6KY Row 1 Indication as iBBBBB 

6.3.6.3 Perform the following calonli&loas: 

a. BBBBB x5.12 ■ CCCC.C (Contents (hrs) of high order scalar 
3600 ' register 


b. 23.3 - OCCC.C ■ DODD.D hours 












.1 

\ 


6.3.5> 

6.3.5.5 

6.3.5.6 

i 

6.3.5.7 
6.3*5*8 
8.3*5*9 
6.3.5.10 
6.3*5*11 

6.3*5*12 

8*3*5*13 

6.3*5*1* 
6.3^5.15 

6 . 3 . 5.16 

6.3.5.17 
6 . 3.6 
6 . 3 . 6 .I 


6 * 3 . 6.2 


6 . 3 . 6.3 
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The LOG Temperature (GO 4300) shall ba between *45 and 4130 ISO. P. 

The +26 yDC IMU OPHIATB BUB (GO 1500) shall ba between 24.3 and 33.3 YDC 

The +20 YDC IMU STANDBY BUS (GO 1510) shall ba between 24.3 and 33.3 YDC 

The 420 YDC LOC OPERATE BUS (GO 1320) shall ba between 24.3 and 33-5 YDC 

The 4120 YDC PIBA Supply (GO 1040) shall be between 114 and 126 YDC. 

The -26YDC Supply (GO 1100) shall be between -21.3 and - 33.3 YDC. 

The +4YTC CDU Supply (GO 1070) shall be between 3.8 and 4,2 YDC. 

The IMG 20Y 800 PCS 1 pet Supply (GO 1201) shall be between 27.44 and 
28.56 YRMS. 

The DCJ 26Y 800 CPS 5 pet 90 PH Simply (OG 1202) shall be between 
26.6 and 29.4 YRMS. * 

The IMU 28Y 800 CPS 5 pet 0 PH Supply (GO 1203) shall be between 
23.9 and 30.1 YRMS. 

The 3.2 EC 28Y Supply (GO 1331) ehall be between 26.04 and 29 .16 YRMS. 

The 2.5 YDC T/M Bias (GO 1110) shall be between 2.4 and 2.6 YDC. 

The 414 YDC ,LOC Supply (GO 1020) shall be between 13.8 and 14.2 YDC. 

The 44 YDC LOC 8upply (GO 1030) shall be between 3.85 and 4.15 YDC. 

DCJ OPERATIONAL TEST 

On K-148 enter the followings 

YERB 01 BOUH 10 EVER 
00003 ERTR 

Record CRT DEKT Row 1 indication AAAAA and the tine of day. 

On K-148 enter the followings 

YERB 21 HOUR 01 EVER 
01777 ERTR 

AAAAA ERTR 

YHtB 06 ROUE 02 ERTR 

01777 ERTR 

Record CRT DGKT Row 1 Indication as ±BBBHB 
Berforn the following oaleeflitlona: 

a. BBBBB x 5 * 12 ■ CCOC.C (Co n t en ts (hrs) of high order scaler 

* 3660 register 

b. 23.3 • CCOC.C ■ DDDD.D hours 
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6.3.6.4 

6*3*6.9 


6.3.6.6 


6*3*6*7 


6.3.6.8 


6*3*6.9 


6.3.6.10 

6.3.6.11 


6.3*7 

6.3.7.1 


a. mo + tins of day recorded in 6.3.6.1 ■ tins of day at which 
high order scalar register vill overflow. 

If tins of day is vithin 12 ainutes of that calculated in 6.3.6.3.c 
when about to perfora any of the following paragraphs, wait until that 
tins calculated in 6.3.6.3.e has passed and proceed. 

In K-148 enter the following sequence: 

VERB 57 9TTR 

oooo4 nrm 

Wait 2*0 seconds, then verify on the CRT, that the X, X and Z PIPA 80 
Output signals all indicate 0.0 ±2.3 Volts but not 0. 

Approxinately 12 ainutes after perforalng stqp 6.3.6.1, VERB 06 1K)U1 66 
shall flash. 

Trcm the CRT, DflKX display, read end record 11 and 12 (local gravity 
whole and fractional respectively). The value recorded shall be 
between 975*0 and 9B5.9 em/—o . 

On K-148 enter the following sequence 

VERB 33 ERTR 

VERB 06 BOOT 66 shall flash. 

F*on the CR^, DSKY display/ read and record the horisontal fractional 
component of earth rate acting on the X, Y, and Z IRIG’s as displayed 
in 82. The value recorded shall be between .77882 and .97882. 

Terminate the test by entering in K-148 the following: 

VERB 36 ERTR 
VERB 4l Rom 20 STIR 
400000 ERTR 
400000 ERTR 
49 OOOO ERTR 

PGRCS Operational Test 

Start the FQRCS Operational test by inserting the following sequence 
into K-148: 


VTOB 57 ERTR 
00010 ERTR 

Program 07 shall be displayed 
VERB 33 ROUE 01 is displayed flashing 




f 
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6.3.6.4 


6.3*6.5 


6.3.6.6 


6.3.6.7 


6.3.6.8 

6*3*6.9 


6.3*6.10 

6.3.6.11 


6.3*7 

6.3.7.1 


e. WO >.D ♦ tine of day recorded in 6.3.6.1 - tine of day at which 
higi order scalar register will overflow. 

If tine of day is within 12 ninutes of that calculated in 6.3.6.3.c 
when about to perforn any of the following paragraphs, wait until that 
tine calculated in 6*3*6.3*e has passed and proceed. 

In X-148 enter the following sequence 1 

VERB 57 HTTP 

00004 BUB 

Wait 200 seconds, icon verify on the CRT, that the X, T and Z mk SO 
Output signals all indicate 0.0 ±2.5 Vblts but not 0. 

Appr oxi nate ly 12 ninutes after performing stqp 6.3.6.1, THU 06 I0UI 66 

Frou the CRT, DfiKT display, read and record Rl and R2 (local gravity 
whole and fractional respectively). The value recorded shall be 
between 975*0 and 965.9 cm/sec 2 . 

On K-148 enter the following sequence 

VERB 33 EMTR 

VERB 06 EDIW 66 shall flash. 

ITon the CRlf, DSKT display," read and record the horlsontal fractional 
component of earth rate acting on the X, Y, and Z IRIG's as displayed 
in B2. The value recorded shall be between .77882 and .97882. 

Terminate the test by entering in X-148 the following: 

VH*B 36 RVTR 
VERB 4l MOUM 20 BUR 
*♦00000 ERTR 
*♦00000 EMTR 
*♦00000 EMTR 

PGMCS Operational Test 

8tart the FOICS Operational test by inserting the following sequence 
into X-148: 


VERB 57 EMTR 
00010 ERTR 

Program 07 shall be displayed 
VERB 33 KUI 01 is displayed flashing 
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6.3.7*2 

6.3.7.2.1 

. 1 

6.3.7*2.2 

6.3*7*2.3 

6*3*7*3 

6.3.7.3.1 

6.3*7*3*2 
6.3*7.3*3 
6.3*7*4 

6.3.7.4.1 

6.3.7.4.2 

6.3*7*5 

6.3.7.5.1 

6.3*7*5*2 

6.3*7.5*3 

6 .3.7.6 

6.3.7.6.1 


Command Accuracy 0* 

On K-148, press ERR 

YH?B 3 3 RO UE 02 Is displayed flashing 
frees HTTR 

VH*B 33 EOUE 03 Is displayed flashing 

Read and record the CHr-fcg> OMml angles, 's. The indications shall 
be 000±001 degree. 

Read and record CRT the DGKY Roe 1, 2, and 3 Indications. The 
Indications shall be 400000 ± 00007* 

Cn—md Accuracy 45 *. . 

On K-148, press ERR, YERB 33 10UI 04 is displayed flashing efter 
approximately 20 seconds. 

Read and record the CRT XMJ Glsbel aagle* The Indications be 

049 i 001 degrees. 

Read and record the CRT D 6 XY Rows 1, 2, and 3 indications. The 
Indications shall be *04500 * 00007 .. 

CDU Repeating Accuracy 45* 

On K-148 preAs ERR. In about 90 seconds YERB 05 1DUI 30 Is displayed 
flashing. 

Read and record the CRT D9CY Rove 1, 2,’ and 3 Indications* The 
Indications shall be between 77774 and 00003 * 

Cn—nil Accuracy 90*. 

On K-148 frees YERB 33, ERR. In approximately 20 seconds YERB 33 
ROUE 06 Is displayed flashing. The GDfBAL LOCK lanp on DflKY 
be lighted. 

Read and record the CRT XMT Global Angle. The Indications shall be 
090 ± 001 degrees. 

Read and record the CRT DBKT Rows 1, 2, and 3 Indications* The 
indication shall be *09000 * 00007 * 

Command Accuracy 135** 

On K-148 press ERR. In approximately 20 seconds YERB 33 ROUE 07 is 
displayed flashing. 
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6 .3*7*2 Coe—nd Accuracy 0* 

6 .3*7*2.1 On K-148, preae DTR 

' YBtB 33 ROOM 02 is displayed f lashing 
Press ERTR 

VffiB 33 ROUR 03 is displayed flashing 

6 .3*7*2.2 . Read and record the CRTfig) Oiabal asglea.'• s. The indications shall 
be 000±001 degree. 

6 . 3 .7.2.3 Read and record CRT the MKT Row 1, 2, and 3 indications. The 
indications shall be 400000 * 00007. 

6 . 3 . 7.3 fo—md Accuracy 45*. - 

6.3*7*3*1 On K-148, press ERTR, YERB 33 ROUR 04 is displayed flashing after 
approximately 20 seconds. 

6 .3*7*3*2 Read and record the CRT XW Glabel angle. The indications shall be 
045 ± 001 degrees. 

6 .3*7*3*3 Read and record the CRT DGCY Rows 1, 2, and 3 indications. The 
indications phall be 404500 ± 00007 . 

6»3*7*4 CW Repeating Accuracy 45* 

6 . 3 .7*4.1 On K-148 prebs KKTR. In about 90 seconds VBUB 05 ROW 30 is displayed 
flashing. 

; . * * 

6. 3 .7.4.2 Read and record the CRT MKT Rows 1, 2,' and 3 indications. The 

indications shall be between 77774 and 00003 . 

6*3*7*5 Co—and Accuracy 90*. 

6 .3*7*5*1 On K-148 Press YERB 33, ERTR. In approxluately 20 seconds YBtB 33 

ROUR 06 is displayed flashing. The GIMBAL LOCK leap on DSKY shall 
be lighted. 

6.3*7*5*2 Read and record the CRT I WS GlUbal angle. The indications be 

090 ± 001 degrees. 

6 .3*7*5*3 Read and record the CRT DSKY Rows 1, 2, and 3 indications. The 

indication shall be 409000 1 00007 * 

6 . 3 . 7.6 Co-end Accuracy 135** 

6. 3 .7.6.1 On K-148 press ERTR. In approxl—tely 20 seconds YERB 33 ROUR 07 is 

displayed flashing. 
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6 .3.7.6.2 

6 . 3 . 7 . 6.3 

*•3.7.7 

6.3.7.B 

6.3.7.8.1 

6 .3.7.8 .2 

*.3-7.9 

6.3.7.9.1 

6.3.7.10 

6.3.7.10.1 

6.3.7.10.2 


5»Voai*2SL£* a. Indication. .tan b. 

Road and record the CRT DGKY Rows 1, 2, and 3 Indications. Die 
Indications shall he >13500 ± 00007 * 

On K-148 press ERTR. In approximately 20 seconds VERB 33 ROUE 10 is 
displayed flashing. The GDffiAL LOCK laap on D 8 KY shall not be 
lighted. 

CEO Repeating Accuracy 135*. 

On K-148 press HfPR pushbutton. In about 90 seconds, VERB 05 K)U1 30 
is displayed flashing. 

Read and record the CRT DGKY Rows 1, 2, and 3 indications. The 
indications shall be between 77774 and 00003 * 

♦ Qlabel Lock Test 

On K-148, Press VHIB 33, HWR. In approximately 20 seconds VERB 33 
ROHM 12 is displayed flashing. The OIMBAL LOCK laqp on DSKT 
be lighted. 

Co—nd Accuracy 225*. * 

On K-148 press BVTR. In approximately 20 seconds, VERB 33 , ROUE 13 
is displayed flashing. 


Read and record the ^ CRT XM Oimbal Angle iAdioOtidim. The indloation 
225±001 degrees. 


6.3.7.J0.3 Read and record CRT DGKY Rows 1, 2, and 3 indications. The indications 
shall be 422$ 00 ± Q 0007 . 


6.3.7.11 


6.3.7*12 


On K-148 press BTFR. In approximately 20 seconds VERB 33 KD T JH l4 is 
displayed. The OIMBAL LOCK lamp shall not be lighted. 

CDU Co—nd Rate Test 


6.3.7.12.1 On K-148 press HTR. In approximately 30 seconds VERB 06 ROOM 66 is 
displayed flashing. The OIMBAL LOCK leap on DSKT shall be lighted. 

6.3.7.12.2 Read and record the CRT DGKY Row 1, 2, and 3 indications. The 
indication shall be between 00012 and 00016 . 


6.3.7.12.3 On K-148 insert VERB 33 ERTR. In approximately 30 seconds VBIB 06 
and ROUE 66 is displayed flashing. Repeat 6.3.7.12.2. The OIMBAL 
LOCK Lapp on DGKY shall not be lighted. 

6.3.7.12.4 On K-148 insert VERB 33 ERTR. In approximately 30 seconds VERB 06 
and ROUE 66 is displayed flashing. Repeat 6.3.7.12.2. The OIMBAL 
LOCK lamp on the DGKY shall not be lighted. 





-24- 


APOLLO CM Specification 
ed 1002349 


6.3.7.6.2 

6.3.7.6.3 
6.3.T.7 

6 .3*7*8 

6.3.7.8.1 

6.3.7*8.2 

8 .3*7*9 

6.3.7.9.1 

6.3*7*10 

6.3.7*10.1 

6.3.7*10.2 

6.3.7. J0.3 

6.3.7. H 

6.3.7.12 

6.3.7.12.1 

6.3.7.12.2 

6.3.7.12.3 

6.3.7.12.4 


®" DB 9i - b * 1 ^ 1-ie.tio.. «. indication. Ml b. 

Rsad and record the CRT DSKT Rows 1, 2, and 3 indications. The 
indications shall be ■•'13300 ± 00007 * 

On K-1M8 press ERTR* In approxinately 20 seconds VERB 33 ROUE 10 is 
displayed flashing. The OIMBAL LOCK leap on BSKY shall not he 
lighted. 

CDC Repeating Accuracy 133*. 

On K-148 press ERTR pushbutton* In about 90 seconds, VHffl 03 RDUV 30 
is displayed flashing. 

Read and record the CRT DSKT Rows 1, 2, and 3 indications. The 
indications shall be between 77774 and 00003 * 

♦ Oiabal Lock Best 

On K-148, Press VBtB 33, ERTR. In approxinately 20 seconds VTOB 33 
IOUR 12 is displayed flashing. The GIMBAL LOCK on BSICT 
be lighted. 

Co—nd Accuracy ‘223* • • 

On K-lfc 8 press ERTR. In approxinately 20 seconds, VERB 33, ROUE 13 
is displayed flashing* 

Read and record the^CRT SHE OA ab ad. Angle Utflofckibns. Thu. indication •>»*•» 1 be 
2231001 degrees* 

Read and record CRT DSKT Rows 1, 2, and 3 indications* The indications 
shall be 4225 00 ± 00007 * 

On K-lfc 8 press ERTR. In approxinately 20 seconds VERB 33 HOUR l4 is 
displayed. The OIMBAL LOCK leap shall not be lighted* 

CIXI Cnanand Rate Test 

On K-148 press ERTR. In approxinately 30 seconds VERB 06 ROUE 66 is 
displayed flashing. The GIMBAL LOCK la^p on DSKT shall be lighted. 

Read and record the CRT DSKT Row 1, 2, and 3 indications. The 
indication shall be between 00012 and 00016 * 

. •* 

On K-l *»8 Insert VERB 33 ERTR* In approxinately 30 seconds VRB 06 
and ROUE 66 is displayed flashing. Repeat 6*3.7.12.2. The OIMBAL 
LOCK leap on DSKT shall not be lighted. 

On K-148 insert VERB 33 ERTR. In approxinately 30 seconds VERB 06 
and ROUE 66 is displayed flashing. Repeat 6.3.7.12.2* The GIMBAL 
LOCK laap on the DSKT shall not be lighted. 









6.3.7.13 

6.3.7.13.1 

6.3.7.13.2 

6.3.7.13.3 

6.3.7.1k 
6.3.7.1k.1 

6 .3. 7 . 1 k .2 

6.3.7.15 

6.3.7.15.1 

6.3.7*16. 

6.3.7.16.1 

6.3.7*16.2 

6.3.7.17 

6.3.7.18 

6.3.7.18.1 

6.3.7.18.2 
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Co—nd Accuracy 315*. 

On K-lkQ Insert TERB 33 ERTR. In approxlnately 20 seconds TERB 33 
BOUI 20 will be displayed flashing. 

Read and record CRT DU Global Angies* X;’J. The indicator be 

315 ± 001 degrees. 

Read and record the CRT D 6 KT Rows 1, 2, and 3 indications. The 
indications shall be -*-31500 i 00 Q 07 . 

CBO Repeating Accuracy 315*. 

Os K-lk 8 press ERTR. In approxlnately 90 seconds TERB 05 EDUE 30 is 
displayed flashing. 

Reed and record the CRT DSKT Rows 1, 2, and 3 indications. The 
indications shall be between 7777 k and 00003 . 

-Olhbal Lock Test 

On K-lk 8 Press TERB 33 BTBR. In approxlnately 20 seconds TERB 33, 

■Oil! 22 is displayed flashing. The ODCAL LOCK laan on DOT 
be lighted. ^ 

CBD Repeating Aoeuraoy 225 *. 

On K-lk 8 prase rat, ' In about 90 seconds, TEtB 05 EOUE 30 id displayed 
flashing. 


Read and record the‘cRT DflKT Row s 1, 2; and 3 indications. The 
indication shall be between 7777 k and 00003 * 

On K-lk 8 Press TBtB 33 ERTR. The.ODffiAL LOCK la^ »ot 

lighted. TEtB 21, ROUE 22 is displayed flashing. 

DO Cm Fine Fail That 

On K-lk 8 insert the following sequeaoe 

400100 EUR 
400100 ERTR 

400100 rat 

On Event Nodule verify that IBS HARRIED la^ lights. 

After approxlnately 20 seconds, TERB 01 ROW 10 shall he displayed. 
Purify that CRT DGKY display Roe 1 indicates 33XXX or 32XXX. 
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6 . 3 . 7.13 Control Accuracy 315** 

6.3-7-13-1 On K-148 Insert VERB 33 HVTR. In approxlnately 20 seconds VERB 33 
BOUE 20 will be displayed flashing. 

6.3«7*13*2 Read and record CRT DC aihbaT Aagiesi The Indicator he 

313 ± 001 degrees. 

6 . 3 . 7 . 13.3 Read and record the CRT DSKT Rows 1, 2, and 3 Indications. Dm 
Indications shall he +31500 * 00007 . 

6.3.7.14 CDU Repeating Accuracy 315** 

6.3.7.14.1 On K-148 press ERTR.. In approxlnately 90 seconds VERB 05 HDUR 30 is 
displayed flashing. 

6.3.7.14.2 Read and record the CRT DBKT Rovs 1 , 2, and 3 Indications, the 
Indications shall be b e t ween 77774 and 00003 * 

6 . 3 . 7.15 -Ginbal Lock Test 

6 . 3 . 7 . 15.1 On K-148 Press VERB 33 BVTR. In approxlnately 20 seconds VERB 33, 

ROUE 22 Is displayed flashing. The GINBAL LOCK la^ on SGKI 

be lighted. . 

6 . 3 . 7 . 16 .: CDU Repeating Accuracy 225*. 

6.3.7.16.1 On K-148 press BfTR, ' In about 90 seconds, VERB 05 ROUE 30 id displayed 

flashing. 

6 . 3 . 7 . 16.2 Read and record the CRT D9CY Row 1, 2; and 3 Indications. Dm 
Indication shall be between 77774 and 00003 * 

6 . 3 . 7.17 On K-148 Press VERB 33 ERTR. The TIMBAL LOCK la^ shall not be 
lighted. VERB 21, ROUE 22 Is displayed flashing. 

6 . 3 . 7.18 DC CDU Pine Phil Test 

6 . 3 . 7 . 18 .I on K-148 insert the following sequence 


6.3.7*13.2 


+00100 EETR 
+00100 ERTR 
+00100 ERTR 

On Event Nodule verify that 138 VAREIEG la^p lights. 

After approxlnately 20 seconds, VERB 01 RDUE 10 shall be displayed. 
Verify that CRT DOCI display Row 1 Indicates 33XXX or 32XXX. 
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6.3.7.19 

6.3.7.19.1 

6.3.7.19.2 

6.3.7.20 

6.3*7*20.1 

6.3.7*20.2 

6.3.7.20.3 
6.3.7*20.4 

6.3.7.20.5 

6.3*7.20.6 


DO C1XJ Coarse Fail Teat 

On K-148 insert the following sequence 

VERB 33 EHTR 
*03750 arra 
*03750 EHTR 
*03750 EHTR 

Verify that ISS VARHIEG leap Event Nodule lights. 

After approximately 20 seconds, VERB 01 K)UE 10 shall he displayed. 
Verify that CRT DSKY display of Row 1 indicates 33XXX or 32XXX. 

FDAI Linearity Test . 

On K-148 enter VERB 33 EHTR 
VERB 33 HOUR 27 shall he displayed. 

On CRT verify the following: 

FITCH ATT WROR Is between *>15.3 and *18.7 B WO (OG 2219) 

IAW ATT ERROR is between *>15.3 and *18.7 DEC (QG 2249) 

ROLL ATT ERROR is betveen *15*3 and *13.7 DBG (00 2279) 

On K-148 press BTER. 

VERB 33 ROUE 30 shall he displayed. 

On CRT verify the follewing:* 

FITCH ATT ERROR is between *14.4 and *17.6 DEG (OG 2219) 

YAH ATT ERROR is between *l4.4 and *17.6 ESC (GO 2249) 

ROLL ATT ERROR is betveen *14.4 and *17.6 DEG (GO 2279) 

On K-148 press EHTR. 

VERB 33 ROUE 31 shall be displayed 

On CRT verify the following: x 

FITCH ATT ERROR is between *05.4 and *06.6 BEG (OG 2219) 

TAR ATT ffiROR is betveen *05.4 and +06.6 DBG (GG 2249) 

ROLL ATT ERROR is betveen *05*4 and *0 6.6 REG (GG 2279) 



P • v - 

On K-148 press EHTR. 

VERB 33 EDGE 32 shall be displayed. 


6.3.7.20.7 
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6.3.7.19 DO CW Come Pall Test 


6 . 3 .7-19.1 On K-148 Insert the following sequence 


•** PBUS 33 ERTR 

•*03750 ERTR 
• **03750 ERTR 

*♦03750 KITTR 

Verify that 188 VARMI1IG leap Event Module lights. 

6.3.7.19.2 After approximately 20 seconds, VERB 01 MDUW 10 shall he displayed. 

Verify that CRT DSKY display of Row 1 indicates 33XXX or 32XXX. 

6.3*7.20 FMI Linearity Test . 


6.3.7.20.1 On K-148 enter VERB 33 EMTR 

VERB 33 EOUM 27 shall he displayed. 

6.3.7.20.2 On CRT verify the following: 


PITCH ATT ERROR is between +15-3 and +18.7 DBG (GO 2219) 
TAW ATT ERROR is between ***15-3 and +lfl.7 DBG (GO 2249) 
ROIL ATT ERROR la between +15*3 and +18.7 DBS (00 2279) 


6.3.7.20.3 On K-148 press BITR. ■ 

VERB 33 ROUX 30 shall be displayed. 


6 . 3 . 7 . 20 .% On CRT verify* the following: v 


PITCH AW ERROR Is between -*44.4 and -**17.6 BEG (OG 2219) 
TAW ATT ERROR Is betveen +14.4 and -*47.6 DBG (GO 2249) 
ROLL ATT ERROR Is between +14.4 and -*47.6 DBG (GO 2279) 

6.3.7.20.5 On K-148 press ERTR. 

VERB 33 10UI 31 shall be displayed 

6 . 3 . 7 . 20.6 On CRT verify the following: 


PITCH ATT ERROR Is between -*05.4 and -* 06.6 DBG (OG 2219) 
TAR ATT ERROR is betveen -*05.4 and +06.6 DBG (GG 2249) 
ROLL ATT ERROR Is betveen -*05.4 and -*06.6 BEG (GG 2279) 



6.3-7.20.7 On K-148 press ERTR. 

VERB 33 MOUM 32 shall be displayed. 
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6 . 3 . 7 . 20.8 On CRT verify the following: 

PITCH ATT ERROR ie between +00.2 end -00.2 DBG (OG 2219) 

YAW ATT ERROR is between +00.2 end -00.2 DBG (GO 2249) 

, ROLL ATT ERROR is between +00.2 end -00.2 DBG (QG 2279) 

6.3.7.20.9 On K-148 press KHTR. 

VERB 33 HOUR 33 shell be dlspleyed. 

6.3*7.20.10 On CRT verify the following: 

PITCH ATT ffiROR is between -05.4 end -06.6 DBG (GO 2219) 

YAW ATT ERROR is between -05.4 end -06.6 DBG (GG 2249) 

ROLL ATT ERROR is between -05.4 end -0 6.6 DBG (GG 2279) 

6.3.7*20.11 On K-148 press EHTR. 

VERB 33 HOUR 34 shell be dlspleyed. 

6 .3*7*20.12 On CRT verify the following: 

PITCH ATT ERROR is between -14.4 end -17*6 DBG (QG 2219) 

YAW ATT ERROR is between -14.4 end - 17.6 DBG (GG 2249) 

ROLL An ERROR is between -l4.4 end - 17.6 DBG (GG 2279) 

6.3.7.20.13 On K-148 press EHTR. . * 

VERB 33 ROUE 3$ shell be dlspleyed. 

6.3.7.20.14 On CRT verify the followings. 

PITCH ATT HRROR is between -15.3 end -I 8.7 DBG (GG 2219) 

YAW ATT ERROR is between -15*3 end - 18.7 DBG (GG 2249) 

ROLL ATT ERROR is between -15*3 end -iB.J DBG (GG 2279) 

6.3.7.21 On K-148 enter VERB 36 ERR. 

The proper operetion of the IMG CAGE function (consisting of steps 
6.3«7«21 thru 6 . 3 . 7 * ®3) need be performed only once during the 
lnltlel FGHCS Operational Test end oaitted from subsequent testing 
of. test 6 . 3 . 7 . 

6.3.7.21.1 On K-148 enter the following sequence: 

VERB 4l ROUE 20 EHTR 
400500 EHTR 
+00500 EHTR 
+00500 EHTR 

6.3.7.21.2 On the CRT, verify ell DCJ glabel engles indicate between 003 and 007 
DBG. 
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6.3.7.20.8 

. 1 

6.3.7.20.9 

6.3.7.20.10 

6.3.7.20.11 
6.3.7.20.12 

6.3.7.20.13 

6.3.7.20.14 

6.3.7.21 

6.3.7.21.1 

6.3.7.21.2 


On CRT werlfy the follovlng: 

PITCH ATT BiROR is between >00.2 and -00.2 HO (QG 2219) 

YAW ATT HIROR is between >00.2 and -00.2 ISO (QG 2249) 

ROLL ATT ERROR la between >00.2 and -00.2 DBG (GG 2279) 

On K-148 press HVTR. 

VERB 33 ROUE 33 shall be displayed. 

On CRT werlfy the following: 

FTPCH ATT ERROR Is between -05.4 and -0 6.6 DBG (GG 2219) 

YAW ATT ERROR Is between -05.4 and -06.6 BBG (GG 2249) 

ROLL ATT ERROR Is between -05.4 and -06.6 LOG (QG 2279) 

On K-148 press EHTR. 

VERB 33 EOUtf 34 shall be displayed. 

On CRT werlfy the follbwlng: 

PITCH ATT ERROR Is between -14.4 and -17.6 BEG (GG 2219) 

YAW ATT ERROR Is between -14.4 and - 17.6 DBG (GG 2249) 

ROLL AIT ERROR Is between -14.4 and - 17.6 DU (GG 2279) 

On K-148 press EHTR. . 4 

VERB 33 K)UH 35 s h a ll be displayed. . 

On CRT werlfy the following*. 

PITCH ATT ERROR Is between -15*3 and -l 6 .? DBG (GO 2219) 

YAW ATT ERROR Is between - 15.3 and -lB.7 DBG (GG 2249) 

ROLL ATT ERROR Is between -15*3 and -lfl.7 DBG (GG 2279) 

On K-148 enter VHffl 36 BRR. 

The proper operation of the DO CAGE function (consisting of steps 
6.3.7.21 thru 6 * 3 * 7 * 23 ) need be performed only once during the 
Initial FGHCS Operational Test and oaltted fron subsequent testing 
of. test 6 . 3 . 7 . 

On K-148 enter the following sequence: 

VERB 4l HOUR 20 IRTR 
+00500 EHTR 
>00500 EHTR 
+00500 SHIR 

On the CRT, werlfy all DO global angles Indicate between 003 and 007 
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6.3.7.21.3 


On a Ian log recorder, Monitor the following signals : 


6.3.7.21.4 


SIGNAL WO. 

a. GG 2136 

b. GG 2106 
e. GG 2166 

d. GG 2112 

e. GG 2172 

f. GG 2142 

g. GG 1201 

Start analog recorder to a 


SIGNAL NAME 

MG Serro Er r or Total 
IG Servo Err o r Total 
OG Servo Error Total 
IG IX Resolver Sine 
OG IX Resolver Sine 
MG IX Resolver Sine 
IMG 28V Ijt 800 cps 

chart speed of 5 ■s/see. 


6.3.7.21.5 


On LEM Cabin Panel 4, hold IMG CAGE noeentary toggle switch in 
the ON position. (Do not release). 


6.3*7.21.6 On analog recorder, verify the IX Resolver Sine signals (GG 2112, 

GG 2172, GG 2142) null out to less than 0.5 VRMB. Release IMG 
GAGE switch to the k OFT position. Disregard any noeentary transients 
on the IX Resolver Sine signals when the switch is released. 

Any sustained oscillations shall be cause for inoediate reaoval 
of IMG Operate power. 


6.3.7.21.7 

6.3.7.22 


6.3.7.23 ' 


6.3.7.24 


6.3.7.25 


On the CRT, verify all IMG ginbal angles indicate between 358 
and 002 . 

8 top analog recorder. 

On K-148 "enter the following sequence: 

VERB 36 9VTR 

VERB 4l EDGE 20 ENTR 

+00700 ENTR 

+00700 , ENTR 

+00700 V ENTR 

On CRT verify the following: 

IG IX Resolver Sin (11*) is between +05.0 and +09.0 DEG (GG 2121) 

MG IX Resolver Sin 111*) is between +05*0 and +09*0 DBG (GG 2151) 

OG IX Resolver Sin (11*) is between +05.0 and +09.0 DBG (GG 21fil) 

On X-l46 enter the following: 


VERB 4l m>WH 20 ENTR 
+00000 ENTR 
+00000 ENTR 
+00000 ENTR 
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6.3.7.21.3 


On alanlog recorder, aonltor the following slgnalas 


6.3.7.21.4 


6.3.7.21.5 


6.3.7*21.6 


6.3.7.21.7 


6.3.7.22 

6.3.7.23 


6.3.7.24 


6.3.7.25 


SIGNAL K). 

SIGNAL IAMB 


00 2136 

MG Servo Error Total 


00 2106 

10 Servo Error Total 


00 2166 

00 Servo Error Total 


GO 2112 

10 IX Resolver Sine 


GO 2172 

00 IX Resolver Sine 


GG 2142 

MG IX Resolver Sine 


00 1201 

IMG 28V 2$ 800 cpe 


Start analog recorder to a chart speed of 5 na/sec. 

On LEM Cabin Panel 4, hold IMG CAOX nonentary toggle swltah in 
the 01 position. . (Do not release). 

On analog recorder, verify the IX Resolver Sine signals (GO 2112, 

GO 2172, GO 2142) null out to less than 0.5 TOMS. Release IMJ 
CAGE switch to the OFF position. Disregard any eoasntary transients 
on the IX Resolver Sine signals when the switch is released. 

Any sustained oscillations shall be cause for inaedlate reaoval 
of IMG Operate power. 

On the CRT, verify all BO glnbal angles indicate between 358 
and 002. ( 

Stop analog recorder. 

On K-148 ‘enter the following sequence: 


VERB 36 4 WTR 
VERB 4l NOUN 20 ERTO 
+00700 ESTR 
+00700 5 ENTR 
+00700 V ENTR 


On CRT verify the following: 

10 IX Resolver Sin (ll*) is between +05.0 and +09.0 DBG (GO 2121) 
MG IX Resolver Sin (11*) is between 405.0 and +09.0 DBG (GO 2151) 
00 IX Resolver Sin (U*) is between +05*0 and +09.0 DBG (GO 21fll) 

On K-148 enter the following: 

VERB 4l ROUE 20 EJVTR 
+00000 ENTR 
+00000 ENTR 
+00000 ENTR 
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6 . 3 . 8 .? 

, • 

i? , . 

6.3.8.8 

6.3.5.9 

6.3.8.10 

6.3*8.IX 

6.3*8.12 

6 . 3 . 8.13 

6.3*8.14 

6.3*8.15 


If values for Row 1 and Row are correct, proceed to the next step. 
If values for Row 1 and Row 2 are incorrect, enter the following 
sequence into K-1M3: 

TOB 24 HfTR 

±xxxxx ERTR (Correct navigation hase aaiauth) 

+* 8 .$ 1 * rant (Correct site latitude) 

Verify values in Row 1 and Row 2 are correct. 

0 ® 1-148 enter the following sequence: 

VERB 33 HfTR (VERB 21 ROUE 30 shall flash) 

+00001 BOR 

ROTE : If FROG laqp changes from 07 to 00 during next step or PROG 

ALARM is on, Miter VERB 36 ERTR and repeat steps 6 .3.8.3 
through 6.3*8«8. 

In approximately 200 seconds VTOB 06 ROUH 66 shall flash. Read and 
record froa CRT DflKY Row 1 (-X IRIO Seale factor error in part per 
Billion, Position +00001) 

On K-lfcS enter the following sequence: 

VTOB 33 EEIR (VERB 21 EDI* 30 shall flash) 

+00002 ERTR • 

ROTE ; If PROG leap changes froe 0? to 00 during next step or FROG 
ALARM leap is on, enter VERB 36 ERTR and repeat steps 
6 « 3 . 8.3 through 6 . 3 . 8.7 and 6 * 3 . 8 . 10 . 

In approximately 200^ seconds VERB 06 RDUR 66 shall flash. Read and 
record froa CRT BSKY Row 1 (-T IRIG Scale factor error in parts per 
Billion Position +00002). 

On K-l48 enter the following sequence: 

VERB 33 HfTR (VERB 21 ROUE 30 shall flash) 

+00003 EWER 

ROTE : If FROG laiq> changes froa 07 to 00 during the next step, or 

FROG ALARM leap is OH, enter VERB 36 HFFR and repeat steps 
6 . 3 . 8.3 through 6 . 3 . 8.7 and 6 . 3 . 8 . 12 . 

In approximately 200 seconds VERB 06 RDUR 66 shall flash. Read and 
record from CRT BSKY Row 1 (+2 IRIG Scale Paotor error in parts per 
million,. Position + 00003 ). 

On X-J.48 enter the following sequence: 

VERB 31 ERTR (VERB 21 ROUH 30 shall flash) 

*00061 ERTR 

IttTE: If FROG leap changes from 07 to 00 during the next step, or 

FROG AIARM luqp is on, enter VERB 36 ERTR and repeat steps 
6*3*8.3 through 6.3*8.7 and 6.3*8.14. 


In approximately 200 seconds, VERB 06 ROUE 66 shall f* sh. Read and 

record from CRT D9CY Row (+X IRIG Scale factor error in parts per 
million. Position -00001) . ^ 
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6 . 3 . 8.7 

. I 

6 . 3 . 8.8 

6.3.8.9 

6 . 3 . 8.10 

6 . 3 . 8.11 

6 . 3 . 8.12 

6.3.8.13 

6 . 3 . 8.14 

6 . 3 . 8.15 


If values for Rov 1 end Rov are correct, proceed to the next step. 
If values for Rov 1 and Row 2 are Incorrect, enter the following 
sequence into K-148: 

TOB 24 ERTR 

txxxxx ERTR (Correct navigation base axlnuth) 

+fe8»$l£ ERTR (Correct site latitude) 

Verify values in Rov 1 and Rov 2 are correct. 

Oh K-148 enter the following sequences 

TOR 33 ERTR (VERB 21 EDUE 30 shall flash) 

+00001 ERTR 

ROTl s If FROG 1 m* changes frost 0 7 to 00 during next step or FROG 
ALARM is on, enter VERB 36 ERTR and repeat steps 6. 3 . 8 .3 
through 6*3.8«8. 

In approxinately 200 seconds TOB 06 HOUR 66 shall flash. Read and 
record froa CRT DSKY Row 1 (-X IRIG Seale Factor error in part per 
Billion, Position +00001) 

On K-148 enter the following sequences 

VERB 33 ERTR (VERB 21 ROUE 30 shall flash) 

+00002 ERTR * 

ROTE: If PROG la^p changes from 07 to 00 during next step or FROG 

ALARM leap is on, enter TOB 36 BfTR and repeat steps 
6.3.8.3 through 6 . 3 . 8.7 and 6 . 3 . 8 . 10 . 


In approxinately 200^seconds TOB 06 ROUE 66 shall flash. Read and 
record froa CRT BGKY Row 1 (-1 IRIG Seale Factor error in parts per 
Million Position +00002). 


On K-148 enter the following sequences 

VERB 33 ERTR (VERB 21 ROUE 30 shall flaah) 

+00003 ERTR 

ROTE : If FROG leap changes froa 07 to 00 during the next step, or 

PROG ALARM laap Is OR, enter TOB 36 ERTR and repeat steps 
6 . 3 . 8.3 through 6 . 3 . 8.7 and 6 . 3 . 8 . 12 . 

In approxinately 200 seconds VERB 06 ROUE 66 shall flash. Read and 
record froa CRT DSKY Row 1 (+Z IRIG Scale Factor error in parts per 
Billion, 1 Position +00003). 

On K-148 enter the following sequences 

VERB 33 ERTR (VERB 21 ROUE 30 flash) 

5C0061 ERTR 

ROTE: If FROG leap changes froa 07 to 00 during the next step, or 

FROG ALARM laaq> is on, enter VERB 36 ERTR and repeat steps 
0 . 3 . 8.3 through 6 . 3 . 8.7 and 6*3.8.14. 

In approxinately 200 seconds, TOB 06 ROUE 66 shall fh sh. Read and 

record froa CRT DSCY Rov (+X IRIG Scale Factor error in parts per 
Billion, Position -00001) . ^~ 
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6.3*8.16 On K-148 enter the following sequence: 

YffiB 33 ENTR (VERB 21 MOUl 30 shall flash) 

-00002 ENTR 

* BOTE: If FROG lamp changes fro* 07 to 00 during the next step, or 
FROG ALARM lamp is Gil, enter VERB 3 6 ENTR and repeat steps 
6 . 3 . 8.3 through 6 . 3 » 8.7 and 6 . 3 . 8 . 16 . 

6.3.8.17 In approximately 200 seconds, VERB 06 NOUN 66 shall flash. Read and 
. record from CRT D6KY Row 1 (+T IRIG Scale Factor error in parts per 
million. Position -00002). 

6.3*8.18 On K-148 enter the following sequence: 

VERB 33 ENTR (VTOB 21M0UN 30 shall flash) 

-00003 ENTR 

NOTE: If FROG leap changes fro* 07 to 00 during the next step, ok* 

FROG ALARM is ON, enter VERB 36 ENTR and repeat stfps, 

6.3.8.3 through o. 3 . 8.7 and 6.3.6.IB. 

6.3.8.19 In approximately 200 seconds, VERB 06 K)U* 66 shall flash. Read and 
record from CRT DSKY Row 1 (-Z IRIG Scal e Factor error in parts per 
Billion, Position -00003). 

6*3.8.20 Repeat steps jS. 3 . 8.8 through 6.3.8.19 twloe to hbtaln second and third 
set of data. 

6.3*8.21 Terninate this test by entering in K-148 the following: 

VERB 34 ENTR 

VERB 4l NOUN 20 ENTR. 

•KXXXX) ENTR 1 
400000 ENTR 
400000 ENTR y 

6.3.8.22 The average of the three readings of Scale Factor Error for each of 
the 6 positions shall be 0 t 1730 PFM. 

6.3.9 IMU performance Test. A reference data sheet is provided at the end 

of this section to aid in data reduction. Table II of the data sheet 
should be collated before the start of this test. 

6. 3 .9.1 Insure that IMG Operate power and LQC Operate power has been applied 

for a m i ni bv of one hour and that the IMU is not in a Olnbal Lock 
condition. 

6 .3*9.2 On CRT display, monitor and record IRIG TEMP (GO 2301) and FIFA TEMP 

(QG 2300). 


6.3.9.3 


Adjust oscilloscope to display butterfly of X FIFA, 








6 . 3 - 8.16 

6.3.8.17 

6 . 3 . 8.16 

6.3.8.19 

6*3.8.20 

6.3.8.21 

6.3*8.22 

6.3.9 

6 .3*9*1 

6 .3*9*2 
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On X-148 enter the following sequence: 

VERB 33 KHTR (VERB 21 NOtlM 30 shell flesh) 

-00002 ERTR 

MOTE : If FROG leap changes from 07 to 00 during the next step, or 

FROG ALARM leap Is 0K, enter VERB 36 ERTR end repeet steps 
6 . 3 . 8.3 through 6 . 3 * 6.7 end 6 . 3 . 8 . 16 . 

In approximately 200 seconds, YERB 06 NOUN 66 shell flesh. Reed end 
record froa CRT DSKY Row 1 (+Y IRIG Scele Factor error in parts per 
million. Position -00002). 

On X-146 enter the following sequence: 

YERB 33 Bm (YSB 21 NOUN 30 shell flesh) 

-00003 arm 

NOTE : If FROG leap changes from 07 to 00 during the next step, at 

FROG ALARM is ON, enter VERB 36 ERTR end repeet stpps, 

6 . 3 . 8.3 through 6 . 3 . 8.7 end 6 . 3 . 8 . 16 . 

In approximately 200 seconds, YERB 06 NOUN 66 shell flesh. Reed end 
record from CRT DBKY Row 1 (-Z IRIG Scele Factor error in parts per 
million. Position -00003). 

Repeet steps £. 3 . 8.8 through 6.3*8.19 twice to bbtain second end third 
set of date. 

Terminate this test by entering in K-148 the following: - 
YERB 34 1NTR 

YERB 4l NOUN 20 ERTR... 

■KXXXX) ERTR 1 
+00000 ERTR 
+00000 ERTR } 

The average of the three readings of Scale Factor frror for each of 
the 6 positions shell be 0 i 1750 PPM. 

s 

IMU performance Test. A reference date sheet is provided at the end 
of this section to eld in date reduction. Table II of the date sheet 
should be collated before the start of this test. 

Insure that IMU Operate power end LQC Operate power has been applied 
for a mini m u m of one hour end that the DffJ is not in a Glmbel Lock 
ooridltion. 

On CRT display, monitor and record IRIG TEMP (GO 2301) and FIPA TEMP 
(GG 2300). 


6 . 3 . 9.3 


Adjust oscilloscope to display butterfly of X PIFA, 
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6 .3*9*4 On K-148 enter the following: 


6.3*9.5 


6 . 3 . 9.6 


6 . 3 . 9 .? 


6 . 3 . 9.8 


6 .3*9-9 


VH?B 01 HDUH 10 KHTR 

00003 arm 

Record CRT DBKT Row 1 indloetlon AAAAA end the tine of day. 

On K-l48 enter the following: 

VH*B 21 HOUlf 01 KHTR 
01777 KHTR 

AAAAA KHTR 

VERB 06 HDUH 02 KHTR 
01777 KHTR 

Record CRT DSKT Row 1 lndlcatlone as 1BBBBB. 

Ferfom the following calculations: 

a. BBBBB x 3 . 1 2 - CCCC.C (Contents (hrs) of high order scalar register) 


b» 23.3 - CCCC.C • M9DD.D hours. 

e. . DDDD.D ♦ present tine of day - tine of day at which high order 
scalar register will overflow. 

If the tine of day Is within 12 minutes of that enleaDaMAln 6 . 3 . 9 . 6.0 
when about to perform any of the following paragraphs, wait until 
that tine c a lc u l ated in 6 . 3 * 9 * 6 .o has passed and proceed. 


* 




On K-148 enter the following sequence: 

VERB Oi HDUH 01 KHTR 

00363 KHTR 

Record contents of Row 1 x y tt t 

VERB 21 HOUH 01 BfTR 

00363 KHTR 

XXXXY* KHTR 

Where T' is obtained froa Table I la. 

VERB 57 KHTR 
00001 BfTR 

VERB 06 KOUH 6 l shall flash 

On the CRT, D 6 KY display verify R 1 (Havlgatlon Base Aslnuth) and R2 
(Site Latitude) are correct. 


Paragraph 

539.15 

6.3.9.22 

6 . 3 . 9.30 

6 . 3 . 9.36 

6.3.9. *3 

6 . 3 . 9 . W 
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6 . 3 .9*b On K-lfc 8 enter the following: 


6.3.9*5 


6 .3-9.6 


6.3*9*7 


6 .3*9*8 


6.3*9*9 


TOB 01 HOUR 10 EHTR 
00003 EHTR 

Record CRT DGKT Row 1 indicetlon AAAAA end the tlae of day. 

On K-1^8 enter the following: 

VERB 21 HOUR 01 KHTR 
01777 KHTR 

AAAAA KHTR 

VERB 06 HOUR 02 KHTR 
01777 KHTR 

Record CRT DSKT Row 1 lndicatlone es 1BBBBB. 

Perforn the following eelculetlons: 

•* BBBBB x $.12 ■ CCCC.C (Contents (hrs) of high order sealer register) 


b» 23.3 - CCCC.C • miD.D hours. 

«• . DBDD.D ♦ present tine of day - tine of day at which high order 
scalar register will overflow. 

If the tins of day is within 12 alnutes of that enlenlatedln 6 * 3 . 9 . 6.0 
when about to perform any of the following paragraphs, wait until 
that time calculated In 6 . 3 . 9 . 6.0 has passed and proceed. 


1 




PfSi? 

6.3*9*22 

6*3*9*30 

6 . 3 . 9.36 

6.3.9A3 

6.3-9-^ 


On K-lW enter the following sequence: 

VERB Oh HOUR 01 KHTR 

00363 KHTR 1 

Record contents of Row 1 nnr 

VERB 21 HOUR 01 99TR 

00363 EHTR 

XXXXY' EHTR 

Where Y v is obtained froa Table lie. 

VERB 37 EHTR 

00001 EHTR 

VERB 06 HOUR 61 shall flash 


On the CRT, DGKT display verify 11 (navigation Base Aalauth) and R2 
(Site Latitude) are correct. 








6.3*9*10 

6.3*9*11 

6.3*9*12 

6*3*9*13 

6.3*9*14 

6.3.1.15 

6.3*9*16 

6*3*9*17 

6 . 3 * 9*13 

6*3*9*19 

6.3*9*20 


* 
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If values for fQ and 12 art co rre ct , proceed to next stap. 

If values for HI and *2 are incorrect, enter the following sequence 
into K-148. 

VERB 24 wm 

txxx.xx ERTF (Correct navigation base aslant! ±0*50 deg) 

>26.516 ERTR (Correct site latitude) 

Verify values in R1 and B2 are correct 

On K-148 enter the following sequence: 

VERB 33 FTOR 

VERB 06 I0UI 66 shall flash 

On CRT, DSKY display, verify R1 - >00600 (Tine), • 

R2 - >00000 (7?at Index Mo.) and R3 ■ >00001 (Test Position). 

If values for FI, R2 and R3 are correct, proceed to next step. 

If values for SI, R2 and R3 are incorrect, enter the following sequence 
into K-148: 

VERB 25 ERTF 

>00600 HTTR (Test Tine in Seconds) 

>00000 EWR (Test Index lumber) 

>00001 UTR (Test Position Setry) , * 

On K-148 enter the following sequence: 


In approximately 12 minutes, VERB 06 HOUR 66 shall flash. From the 
CRT, DSKY display, record R2 (+HBDT Position >00001). 

On K-148 enter the following sequence: 

verb 33 nrm l 

After 100 seconds, take a photograph of Y and Z PIPA butterfly patterns 
on oscilloscope. 

In approximately 5 nlnutes, VERB 06 W0\M 66 shall flash. From the 
CRT, record R1 and R2 (>X PIPA Position >00001). Bow 1 is whole part. 
Row 2 i* fractional part. Itaits are o^sec 2 . 

On K-143 enter the following sequence: 

VERB 34 BRR 

VERB 06 HOUR 66 shall flash 

On CRT, DSKY display verify HI - >00600, B2 • >00000, and 13 e >00002 


On K-148 enter the following sequence: 
VTOB 33 ERTF 




! 

i 
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6 . 3 . 9 .10 If values for R1 and R2 are correct, proceed to next step. 

If values for R1 and R2 are incorrect, enter the following sequence 

* into K-148. 

' VERB 24 ElflR 

* txxx.xx EHTR (Correct navigation base aslnuth ±0.50 deg) 

♦ 26.516 ElfPR (Correct site latitude) 

Verify values in R1 and R2 are correct 

6 . 3 . 9.11 On 1-146 enter the following sequence: 

VERB 33 ElfPR 

VERB 06 BOUI 66 shall flash 

6.3.9.32 On CRT, DGKT display,, verify R1 - *00600 (Time), 

R2 - +00000 (Test Index Ho.) and R3 - +00001 (Test Position). 

^ values for Rl, R2 and R3 are correct, proceed to next step. 

If values for Rl, R2 and R3 are Incorrect, enter the following sequence 
into K-146: x 

VERB 25 ElfTR 

+00600 HfPR (Test Time in Seconds) 

+00000 ElfTR (Test Index lusher) 

+00001 EUR (Test Position Aitry) 

6*3«9»13 On K-146 enter the following sequence: 

VBffi 33 ERTR 

* ' / i 

6.3.9*14 In approximately 12 minutes, VERB 06 10U1 66 shall flash. From the 
CRT, DSKI display, record R2 (+KBDI Position +00001). 

6.3.1.15 On K-146 enter the following sequence: 

VERB 33 EUR <:■ 

6.3.9.16 After 100 seconds, take a photograph of Y and Z PIPA butterfly patterns 
on oscilloscope. 

6.3.9.17 In approximately 5 minutes, VERB 06 10U1 66 shall flash. From the 
CRT, record Rl and R2 (+X PIPA Position +00001). Row 1 is whole part. 
Row 2 is fractional pert. Units are o^sec^. 

6 . 3 . 9.16 On K-146 enter the following sequence: 

VERB 34 ERTR 

VERB 06 BDUV 66 shall flash 

6 . 3 . 9.19 On CRT, Danr display - verify Rl - +00600, R2 - +00000, and R3 * +00002 
6 . 3 . 9*20 On K-146 enter the following sequence: 

VERB 33 ERTR 
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6.3.9.21 

6 . 3 . 9*22 

6.3.9.23 

6.3*9.24 

6.3.9.29 

6.3.9*26 

6.3.9.27 

6*3.9.28 

6.3.9.29 

6.3.9.30 

6.3.9.31 

6.3.9.32 

6.3.9.33 

6.3.9.34 

6.3.9.35 


In approximately 12 minutes VffiB 06 HOUI 66 shall flash. From the CRT. 
DSKI display record R2 (+NBDZ Position 400002). 


On K-148 enter the folloving sequence: 
VERB 33 EHTR 


Approximately 5 minutes VH*B 06 HOUR 66 shall flash, 
record R1 and R2 (-X PIPA Position 400002). 


From the CRT, DSKY display 


On K-148 enter the following sequence: 

VHtt 33 ERIE 

In approximately 67 minutes, VffiB 06 HOUR 66 shall flash. From the 
CRT, DSKY display record R2 (-RBEK t ADIAX POe 400002). 

On K-148 enter the following sequence: 

VERB 34 HITE 

VERB 06 HOUR 66 shall flash 

On CRT, DSCY display, verify R1 - 400600, R2 - 400000, and R3 - 400003. 
On K-148 enter the folloving sequence: 


in approximately 12 minutes VBtB 06 HOUR 66 shall flash. From the 
CRT, DflKY display record R2 (-HBEOC Position 400003). 

On K-148 enter the folloving sequence: 


m approximately 5 minutes, VERB 06 HOUR 66 shall flash. From the CRT, 
WCY display reoord R1 and R2 (+Z PIPA Position 400003). 

On K-148 enter the folloving sequence: 

verb 34 am 

VERB 06 ROUE 66 shall flash. 

On the CRT, DSKI display verify R 1 - 400600, R2 • 00000, and R3 - 400004. 
On K-148 enter the folloving sequence: 

VERB 33 ERIE 

In approximately 12 minutes, VERB 06 HOUR 66 shall f*sh. From the 
CRT, DSKY display record R2 (+HBDY ♦ AD 6 RAY Position 400004 ). 










I 
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6.3.9.21 

In approximately 12 minutes VETO 06 ROUE 66 shall flash. 
DSKY display record R2 (+EBDZ Position 400002). 

Proa the CRT, 

6.3.9.22 

On K-1^6 enter the following sequence: 



VERB 33 BRR 


6.3.9.23 

Approximately 5 minutes VTOB 06 ROUE 66 shall flash. Proa the CRT, war 
record R1 and R2 (-X PIPA Position 400002). eiajuaj 

6.3.9.211 

On X-lkQ enter the following sequence: 



VBIB 33 EEIR 


6.3.9.25 

TO approximately 67 minutes, VERB 06 ROUE 66 shall flash. 
CRT, DSKY display record R2 (-EBEDC 4- ADIAX Rds 400002). 

Proa the 

6.3.9.26 

On K-lt 8 enter the following sequence: 



VERB 3k BITR 

VERB 06 ROUE 66 shall flash 


6.3.9.2T 

On CRT, DSKY display, verify HI - 400600, R2 - 400000, and R3 - 400003. 

6.3.9.26 

On K-lt 8 enter the following sequences 



6.3.9.29 


6.3.9.30 


6.3.9.31 

6.3.9.32 


6.3.9.33 

6.3.9.^ 


6.3.9.35 


In approximately 12 minutes VERB 06 ROUE 66 shall flash. From the 
CRT, DSKY display record R2 (-MBXBC Position 400003). 

On K-lt 6 enter the following sequences 

VERB 33 EETR l 

In approximately 5 minutes, VERB 06 ROUE 66 shall flash. Proa the CRT, 
MKI display record R1 and B2 (+2 PIPA Position 400003). 

On K-148 enter the following sequences 

VERB 3k BITR 

VERB 06 ROUE 66 shall flash. 

On the CRT, DBKT display verify R1 • 400600, R2 • 00000, and R3 - 40000A. 
On K-lfc 8 enter the following sequences 
VERB 33 EHTR 

In spproxlmately 12 minutes, VERB 06 ROUE 66 shall ffcsh. Proa the 
CRT, DSC! display record R2 (+EBDY 4 - ADSRAY Position 40000fc). 




/ 


i 


l 

ft 
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6.3*9*36 On K-148‘enter the following sequence: 

VERB 33 EKTR 

6*3*9*37 After 100 seconds, take a photograph of the X -PIPA butteffly / 

pattern on oscilloscope. 

6.3*9*38 In approximately 5 minutes, VffiB 06 HDUM 66 shall flash. Proa the 
CRT, DflKY display record R1 and R2 (-Z PIPA Position 400004). 

6.3*9*39 On K-148 enter the following sequence: 

verb 33 rant 

6.3*9*40 In approximately 67 minutes VERB 06 KOffll 66 shall flash. Prom the CRT 
BSKI display record R2 (+HBDZ 4- ADIAZ Position 400004). 

6.3*9*41 On K-148 enter the following sequence: 

vh?b 33 arm 

VERB 06 HDUK 66 shall flash 

6.3*9*42 From the CRT, DflKY display verify El - 400600, R2 • 400000 and R3 • 400003 

6*3*9*43 On K-148 enter the following sequence: 

♦ 

VERB 33 EKTR 

6.3*9*44 The PBOO alana and ODffiAL BOCK lamps shall light. Press Error Reset. 

6.3*9*43 In approximately 3 minutes, VERB 06 KOUH 66 shall flash. Proa the CRT, 

DGKY display record ftl and R2 (♦! PIPA Position 400003). 

6.3*9.46 On K-148 enter the following sequence: 

VM 34 HTTP 

VERB 06 K>UK 66 shall flash 

6.3*9*47 On the CRT, DBKY display verify R1 • 400600, R2 - 400000 and R3 • 400006. 

♦ 

6.3*9*48 On K-148 enter the following sequence: 

VH» 33 EKTR 

6.3.9.49 The FROG alarm and ODffiAL BOCK lamps shall light, press ttror Beset. 

6.3.9.50 In approximately 3 minutes VERB 06 KDUK 66 shall flash. Proa the CRT, 

BBKY display record R1 and R2. (-1 PIPA Position 400006). 

On K-148 eater the following sequence: 

VERB 34 ERTS 

VERB 06 BO UK 66 shall flash 


6.3*9*51 







6.3.9.36 

6.3.9.37 

6.3.9.38 

6.3.9.39 

6.3*9.40 

6.3.9*41 

6.3*9*42 

6.3.9.43 

6.3.9.44 

6.3.9.45 

6.3.9.46 

6.3.9.47 
6.3*9.48 

6.3.9.49 

6.3.9.50 
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On K-148'enter the following sequence: 


After 100 seconds, take a photograph of the X -PIPA butteffly 
pattern on oscilloscope. 

In approximately 5 Minutes, VERB 06 ROUE 66 shall flash. Fro* the 
CRT, DfiKY display record R1 and R2 (-Z PIPA Position 400004). 

On K-148 enter the following sequence: 

verb 33 unm 

In approximately 67 ninutes VERB 06 BO0E 66 shall flash. Proa the CRT 
D6KI display record R2 (+EBDZ 4- ADIAZ Position 400004). 

On K-148 eater the following sequence: 

VHIB 33 ERTR 

VERB 06 BOUH 66 shall flash 

Trcm the CRT, DflKT display werlfy El ■ 400600, R2 * 400000 and R3 • 400005 
On K-148 enter the following sequence: 

VERB 33 ERTR 

The PROG alaza and GIMBAL LOCK lamps shall light. Press Error Reset. 

In approximately 5 ninutes, VERB 06 BDUE 66 shall flash. Pron the CRT, 
WKI display record Rl and R2 (+Y PIPA Position 400005). 

On K-148 enter the following sequence: 

VERB 34 ERTR 

VERB 06 ROUE 66 shall flash 

On the CRT, DSKT display verify R1 • 400600, R2 - 400000 and R3 • 400006. 

On K-148 enter the following sequence: 

VERB 33 ERTR 

The FROG slam and ODffiAL LOCK lamps shall light. Press Error Reset. 

In approximately 5 minutes VERB 06 ROUE 66 shall flash. Proa the CRT, 

DBKI display record R1 and R2. (-1 PIPA Position 400006). 

On K-148 enter the following sequence: 

VERB 34 Bra 

VERB 06 ROUE 66 shall flash 


6.3.9.51 
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6.3.9.52 

6.3.9.53 

6.3.9.5k 

6.3.9.55 


6.3.9.56 

6.3.9.57 

6.3.9.58 
6.39.59 


6.3.9.60 

6.3.9.61 

6.3.9.62 


6 . 3 . 9.63 


6 . 3 . 9 . 6 k 


6.3.9.65 


6.3.9.66 


Ontba CRT, DOCY display, Tarify HI - 400600, R2 - 400000 and H3 « 400007. 

On MM antar tha following saquanoas 
TO! 33 BRJt 

In approxlaataly 12 alnutas TOB 06 Kim 66 shaU flash. Proa tha CRT 
BOCY display racord R2 (+.707 AD6RAX - HBOC Position 400007). ’ 

On K-lk8 antar ths following saquanoas 

YH1B 3k HITS 

VBRB 06 KUI 66 shall flash 

On tha «T, BaCf display, Tarify R1 - 400600, H . 400000, and R3 - 400006. 

On K*lk6 antar tha following saquanoas 

tbb 33 m 

m approxlsntaly 12 alnutas VBRB 06 Kim 66 shall flash. Proa tha CRT. 
(ISttiS'^oSr 4 K * ,7D7 ( ““ +,,BDr) 40,5 (AE8RAT + ABBR»Z)40^(ABUZ 

On K-148 enter the following: 

VERB 34 BfTR 

VERB 06 WDUM 06 shall flash.* 


On the CRT, MKT display, verify R1 • 400600, R2 - 400000, and R3 • 400009. 
On K-148 enter the following sequence: 

VERB 33 BTTR ; 

Inapproxiaately 12 Minutes VHtB 06 ROUE 66 .hall flash. Proa the CRT 
DSKY display, record R2 (-EBDE 4- .707 AMRAZ Position 400009). 

On-K-148 enter the following sequence: 

VERB 3^ EETR 

VERB 06 ROUE 66 tlMmh 

On the CRT, D3CY display, verify R1 • 400600, R2 - 400000, and R3 - 400000. 
On K-148 enter the foUovlgg sequence: 

VERB 33 EETR 

Inapproxlaately 12 Minutes VERB 06 1DUI 66 shaU flash. Proa the CRT. 
(PMitiS^awIoT - 88 + * 5 lAmAI * adiax) 4.5 jubrjuO 
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6.3.9.52 

6.3.9.53 


6.3.9.54 


6.3.9.55 


6.3.9.56 

6.3.9.57 

6.3.9.58 

6.3.9.59 


6.3.9.60 

6.3.9.61 

6.3.9.62 

6.3.9.63 

6.3.9.64 
6.3.9.69 

6.3.9.66 


On the CRT, DOCT display, verify Ml - +00600, R2 - 400000 and R3 - +00007. 

On K-148 enter the following sequence! 

VERB 33 EETR 

In approximately 12 minutes VERB 06 EOUE 66 shall flash. Prom the CRT, 

DSKY display record R2 (+.707 ADBRAX - MB DOC Position +00007). 

On K-148 enter the following sequence: 

VERB 34 ERIE 

VERB 06 9DUV 66 shall flash 

On the CRT, Den display, verify R1 - +00600, R2 - +00000, and R3 - +00006. 

On K-146 enter the following sequence: 

VERB 33 HTCR 

In approximately 12 minutes VERB 06 ROUE 66 shall flash. Proa the CRT, 

/*** di#p: ^J2* 0rd 92 "‘•7°7 (EBDZ+EBDT) +0.5 (ADBRAT ♦ ADSEgZ)+0.5 (ADIAZ 

(Position +00006). - ADUY) 

On K-148 enter the following: 

VHW 34 ERTR 

VERB 06 EOUE 66 shall flash., 

<hi the CRT, DSKT display, verify R1 - +00600, R2 - +00000, and S3 • +00009* 

On K-146 enter the following sequence: 

VERB 33 HTER 

In approximately 12 minutes VERB 06 EOUE 66 shall flash. Prom the CRT 
DBKI display, record R2 (-EBDZ ♦ .707 AD6RAZ Position +00009). 

On K-148 enter the following sequence: 

VERB 34 ESTO 

VERB 06 EOUE 66 shall flash 

On the CRT, DOT display, verify R1 - +00600, R2 - +00000, and S3 - +000(10. 

On K-146 enter the following sequence: 

VERB 33 ERTR 

In approximately 12 minutes TOB 06 EOUE 66 shall flash. Prom the CRT, 

KKY display record B2 [.707 (EBDY-EHDX) +.5 (ADIAI • ADXAX) +.5 ADBRAXl 
(Position +00010). 
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6.3.9.67 


6 . 3 . 9 * 68 . 

6.3.9.69 


Terminate this test by entering in K-146 the following: 
verb 36 arm 

On CRT, record IRIO TEMP (OG 2301) end PIPA TDOfCO 2300). 

On K-l*»8 enter the following sequence: 

VTOB 41 BOOT! 20 HTTP 
400000 ENTR 
400000 EJfTR 
400000 ENTR 


4 • - ' '* 

A . '* 

i 


f 









f 
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6.3*9«67 Terminate this test by entering in K-146 the following: 

yerb 36 nrm 

6.3.9.6ft On CRT, record IRIO TMP (00 2301) and PIPA TEMF(C0 2300). 

6.3.9.69 On K-1H8 enter the following sequence: 

VH*B 41 IOUI 20 mrrR 
+00000 EHTR 
-♦00000 EHTR 
+00000 EUR 


* 


i 















irai 

no. 


BARAMETBl 


UNITS 


6.3*9« 

14 


+N BBT 


6.3.9* 

17 


4 X PIKA Test 
Position 400001 


ca/sec 


6.3.9. 

21 


4N BBS 

Position 400002 


6.3.9 

23 


-X PIPA Test 
Position 400002 


am/aac 


6.3.9* 

25 


-N BEK 4- ADIAX 
Position 400002 


6.3.9 

29 


-N BEK 

Position 400003 


6.3.9. 

31 


4X PIPA Test 
Position 400003 


ca/sec 


6.3.9 

35 


41 BBT 4 ADSRAT 
Position 400004 


6.3.9. 

38 


-X PIPA Test 
Position 400004 


cm/aac 


6.3.9. 

40 


4N BBE 4 ABIAZ 
Position 400004 


6.3.9, 

45 


4Y PIPA TOst 
Position 400009 


cm/aac* 


6.3.9. 

50 


-Y PIPA Test 
Position 400006 


om/aao 


6.3.9. 

54 


-NBDX 4 .707 ADSRAX 
Position 400007 


6.3.9. 

58 


-.707 (ltBDZ+NBDY) 
40.5 (adiaz-adiay) I 
40.5 (ADSRAY4ADSRAZ) 
Position 400008 


6.3.9 

62 


-NBBE 4 .707 ABSRAZ 
Position 400009 


6.3.9. 

66 


.707 (NBDY-NBEK 
4.5 (ADIAY-AOIAX) 
4.5 ADSRAX 
Position 400010 






& 


is 
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DATA SHEET 


ITOC 

HO. 

PARAMETBl 

U1IT8 

RECORDED VALUE 

6.3.9. 

16 

+1 BUT 

m 

()- 

6.3.9. 

17 

♦ X PIPA Test 
Position 400001 


il=- 

6 . 3 . 9 . 

21 

41 BBC 

FoeitIon 400002 


()- 

6.3.9 

23 

-X PIPA Test 

Position 400002 ' 

m 

fl==r 

6.3.9. 

25 

-1 BBC ♦ ADIAX 
Position 400002 

a 

i ) - 

6.3.9 

29 

-1 BBC 

Position 400003 , 

m 

( ) —- 

6.3.9. 

31 

4* PIPA Test 

Position 400003 


li — 

6.3.9 

35 

♦I BBT 4 ABSRAT 
Position 400004 

m 

( )- 

6.3.9. 

36 

-E PIPA Test 

Position 400004 

m 

i i— • 

6.3.9. 

to 

41 BDZ 4 ADIAZ 
Position 400004 

m 

(> — 

6.3.9. 

to 

4Y PIPA Test 

Position 400005 

-5— 

am/mac 

ii=- 

6.3.9. 

50 

-T PIPA Test 

Position 400006 

am/ sac Z 

ii~ 

6.3.9. 

56 

-HBBC 4 . 707 AD6RAX 
Position 400007 

HI 


6.3.9. 

58 

-.707 (HBDZ41BBY) 
40.5 (ADIAZ-ADIAT) 
40.5 (ADSRAY4ADSRAZ) 
Position 400006 

■ 


6.3.9 

62 

-1BDE 4 .707 AD8RAZ 
Position 400009 

■era 


6.3.9. 

66 

.707 (HBDY-XBBC 

4.5 (ADIAT-ADIAX) 

4.5 ADSRAX 

Position 400010 

■era 

• ' 
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DATA SHEET 


CALCULATOR 


PARAMETER 


UHITS 


I1M e - line f - ( ) —_ 

( -hbeoc+adiaxM -HBDX) 

line h - line e - ( ) ...... 

(+RBDY+ADSRAY) - (-*HBDY) 

line J . Une e - ( ) ...... 

(+IBDZ+ADIAZ) - (lVBDZ) 

(Une ■ - line f) X1.4l4 • ( ) ...... 

(-HBBK 4 .707 ADSRAX) 

-(-HBDX) X 1.414 

(line o ♦ line c) X1.4l4 . ( )—... 
(-HBDZ 4 .707 AD6RAZ ♦ IBDZ) X 1.4l4 


(line p - .707 Une a -.707 Une f 
♦•5 Une q -.5 Une t) X2 • — 


ADIAX 


ADSRAT 


ADIAX 


ADSRAX 


ADSRAX 


ADIAT 


[.707 (HPDT-HBDX) 4.5 (ADIAT 
-ADIAX) 4.5 ADSRAX -.707 (-HBDX) -707 IBDT 
♦.5 ADIAX - .5 ADSRAX 1 X2 

line b - Une 4 - ( ) 

Une k - Une 1 -• ( ) 


I Une g - Une 1 ■ ( ) 

1960.52 - line w X 1 cn/sec/pulse 
Transfer results to Uw ay 

1960.52 - Une z X lea/sec/pulse 
Transfer results to Une as 

1960.52 - line y X /cn/sec/pulse 
Transfer results to line be 

1/2 (line b ♦ Une d) ■ ( ) ...... 

Transfer results to bb 

1/2 (Une k 4 Une 1) - ( ) —.— 

Transfer results to Une be 

1/2 (Une g 4 Une i) - ( ) ...... 

Transfer results to Une bd 

Perform the following calculations for values of IBD, 
ADSRA and ADIA. The constants are obtained from Table 
Transfer results to Items ap through ax on data sheet 


PIRA X20 
PIPA Y2G 
PIPA Z2Q 
X PIPA S.P, 


cm/amc 2 

am/—o 2 

ea/sec/ 


T PIPA 8.7. 


ca/ see/r 


X PIPA 3.7 


pulse 

ca/sec/ 
pulse 


X PIPA Bias 


I PIPA Bias 


X PIPA Bias 


am/amc 

c m/§mc 

cVsec. 


I. 































































•39- 


DATA SHEET 


CALCUIATIOE 


EBDY - Him a - EBDY 
IBOT - 


HBDX ■ line o - XBDZ 
HBDZ - 


EBB® - (-liM f) - VBlff 
IBIS - 


ABCLAX - lina q - ADIAX 
ADIAX - 


AD8RAY - lint r • ADSRAX 
AT8RAY - 


ADIAX * Him • - ADIAZ 
AHLAX » 


ADSRAX - Him t - ADSRAX i 
ADSRAX • 


ADSRAX - Him b - ADSRAX . 
ADSRAZ - 


APIA! * Him t - AD1AY 
ALIA! - 


l 


# 


\ 



APOLLO G4E Specification 
ED 1002549 

















-39- 


AFOLLO 04M Specification 
HD 1002349 


DATA SHEET 


CALCULATIOM 

PARAMETER 

UHITS 

HBDY ■ Hue a - MBDY 1 

HBDT - 


■era 

HBDZ - line c - HBDZ 

HBDZ ■ 


■era 

HBDX - (-line f) - IBM 

HBDX * 


■era 

ADIAX - line 4 - ADIAX 

ADIAX - 


■era 

ADSRAY - line r - ADSRAY 

AD6RAY - 


■era 

ADIAZ ■ line a • ADSAZ 

ADIAZ - 


■era 

ADSRAX - line t - ADSRAX , 

AD6RAX - 


■era 

ADSRAX - line n - ADSRAX : „ 

AD6RAZ - 


■era 

ADIAY - line ▼ - ADIAY 4 

ADIAY « 1 


■era 
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JSC 

PARAMETER 

16236 

bk 

16236 

ADSRAX 

16237 

. AMAX 

16239 

BUT 

16239 

ADSRAT 

16240 

' ABIAX 

16242 


16242 

ABSRAZ 

16243 

ABIAZ 


t 


4 TABLE jnr 

* . ‘ 

1 ■ ■ 



5 

6 
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YALUE 
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6 . 3.10 

6 . 3 . 10.1 

6 . 3 . 10 . 1.1 

6.3.10.1.2 

6.3.10.2 

6.3.10.2.1 


6.3.10.2.2 

6.3.10.2.3 

6.3.10.2.4 

6.3.10.2.3 

6.3.10.2.6 

6.3.10.2.7 


6.3.10.2.8 

6.3.10.2.9 


IOC Voltage Margin Vast 
Initial Conditions 

Insure that the OW System is in Operate Mode. 

On the CRT, verify the 426 VDC LOC OPBUTB bus Is between 24.5 and 
33.5 Tdc (00 1520). 

Voltage Margin Determination 

On the PSA Adapter Nodule (PSAAM) (410-31000), plaoe HHIBIT VOLTAGE 
PAIL svlteh to 01. 

CAUnoi : The 44 vdc IOC Supply voltage shall neve r bp operated 
lower than 42 .5 vdc or higher than 45.2 vdc (00 1030). 

The 4-14 vdc IOC Aipply shall never be operated less 
46.5 vdc or higher than 417.0 vdc (00 1020). 

2225 s The flashing indication of the IOC supplies nay be disregarded 
for this test. The charts in Table III nay be used to 
determine approximate values for the "XX.X" values of C-I 56 
voltage dial settings corresponding to varlow power supply 
voltages. 

ttiter 0001 into R155. Verify and execute, 
filter 1111 into R154, Verify and execute. 

filter in C-I 56 ±XX.X0011l4. (Mater a value for XX.X which will adjust 
the 414? power supply (00 1020) as monitored on the CRT. to 12.1 
(40.3, -0) vdc. See Table in. Kxecute. 

filter in C-156 HXJQ001124 (filter a value for XX.X which will adjust 
the 44? power supply (00 1030) as monitored on the CRT. to 3.5 
( 4 O.I 5 , -0) vdc. See Table III. Execute. 

Oh I-J.48 press BIROR RESET. 

On K-1^8 initiate LQC Self-Check 4? entering the following: 

21 EOUX 27 HTTR 
77767 EHTR 

Malt 200 seconds. 7hrify RESTART lamp cm the D6KT is mot lit. 

On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to OFF. 
Verify RESTART leap on the DSKY is lighted. 

On the PSA Adapter Module place INHIBIT VOLTAGE FAIL switch to OE. 
Press RQKE RESET. Perform the following DEKT operations: 
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6 . 3 .IO LGC Voltage Margin Test 


6.3.10.1 

6.3.10.1.1 

6.3.10.1.2 

6.3*10.2 

6.3*10.2.1 


6.3.10.2.2 

6.3.10.2*3 

6.3.10.2.4 

6 . 3 .10. 2.5 

6.3.10.2.6 

6.3.10.2.7 


6.3.10.2.8 

6.3.10.2.9 


Initial Conditions 

Insure that the OW System is in Operate Node. 

On the CRT, verify the +20 YDC LOC OPERATE hus is between 24.5 and 
33.5 rde (00 1520 ). 

Voltage Margin Dsteminatloa 

On the PSA Adapter Module (PSAAM) (410-31000), place UHIBIT VOLTAGE 
FAIL switch to 01. 

CAUTIOI ; The 44 vdc IOC Supply voltage shall never bp operated 
lower than 42.5 vdc or higher than 45.2 vde (OG 1030). 

The 414 vdc IOC 8 upply shall never be operated less 
40.5 vdc or higher than 417.0 vde (GO 1020). 

NOTE: The flashing indication of the IOC supplies nay be disregarded 

for this test. The charts in Table III nay be used to 
determine approximate values for the "XX. X" values of C-I 56 
voltage dial settings corresponding to various power supply 
voltages; 

Alter 0001 into 1155* Varify and execute. 

Mater 1111 into R154, Varify and execute. 

Miter in C-I 56 ±XX.X0011l4. (Alter a value for XX.Z which will adjust 
the 4 l 4 y power supply (GG 1020) as monitored on the CRT, to 12.1 
(40.3, -0) vdc. See Table III. Execute. 

Alter in C -156 *XXiX001124 (Alter a value for XX.X which will adjust 
the 44? power supply (GO 1030) as monitored on the COT, to 3.5 
(40.15, -0) vdc. See Table III. Execute. 

Oh X-148 press ffiROR RESET. 

On X-148 initiate LOC Self-Cheek by entering the following: 

?TOB 21 NDUI 27 XRTR 
77767 ERTR 

Halt 200 seconds. Verify RESTART leap on the DSKT Is not lit. 

On the PSA Adapter Module place UHIBIT VDLTAOE FAIL switch to OFF. 
Verify RESTART lanp on the DSKY is lighted. 

On the PSA Adapter Module place UHIBIT VDLTAOE FAIL switch to OH. 
Frees ERROR RESET. Perform the following DSKY operationsx 
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6 . 3 . 10 . 2.10 

6.3.10.2.11 

6.3.10.2.12 

6.3.10.2.13 

6.3.10.2.1V 

6.3.10.2.15 

6.3.10.2.16 

6.3.10.2.17 

6.3.10.2.16 

6.3.10.2.19 

6.3*10.2.20 

6.3.10.2.21 

6.3*10.2.22 


Alter in C-I56 (±) XX.XDOlllV (Alter a value for XX.X which will adjust 
the +l4v power supply (GO 1020) as monitored on the CRT, to 16.V 
(+0, -O.V) vdc. See Table III Execute. 

On K-148 press «ROR RESET. Wait 200 seconds. Verify RESTART laq> 
on DSKY Is not lighted. 

On the PSA Adapter Nodule place HIHIBIT VOLTAGE FAIL switch to OPT. 
Verify RESTART leap on the DSKY Is lighted. Set the INHIBIT VOLTAGE 
PAH* switch to OE. Press ERROR RESET. Perfora the following DSKY 
operations. 

VERB 21 EDGE 27 ERTR 
77767 EETR 

Enter In C-I56 ±XX.XD0112V (Enter a value far XX.X which will adjust 
the W power supply (00 1030) as aonltored on the CRT, to V.f 
(+0, -0.2) vdc. See Table XU. Execute. 

On K-148 press ERROR RESET. Walt 200 seconds. Verify RESTART lane 
on DSKY is not lit. 

On the PSA Adapter Nodule place INHIBIT VOLTAGE PAIL Switch to OPP. 
Verify RESTART leap on the DSKY lit. Set the INHIBIT VOLTAGE PAIL 

swltah to OE. Areas ERROR RESET. Perfora the following DSKY 
operations: 

VERB 21 NOip 27 EETR - 4 
77767 ERTR 

Alter In G-156 (±) XX.XDOlllV (Alter a. value for XX.X whiih will adjust 
the lVv power supply (GO 1020) ae aonltored on the CRT, to 12.1 
(+0«3, -0) vdc. See Table III. Execute. 

On X-148 press ERROR RESET. Whit* 200 seconds. Verify RESTART 1in 
on DSKY Is not lighted. 

On the PSA Adapter Nodule place INHIBIT VOLTAGE PAIL switch to OPP. 
Verify RESTART leap on the DSKY is lighted. 

On R-I5V enter 0000. Execute. 

On R-155 enter 0000. Execute. 

On K-148 terminate the LQC Self-Check by entering the following: 

VTOB 21 K)UM 27 WTR 
00000 ERTR 

On K-146 press ERROR RESET. 
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6.3.10.2.10 Alter In C -156 (±) XX.E001114 (Alter e wains for XX.X which will adjust 
_ the +l4v power supply (00 1020) aa monitored on the CRT, to l£.4 

(■K)> -0.4) wdc. See Table m Execute. 

6.3.10.2.11 On K-148 press WROR RESET. Wait 200 seconds, thrift RESTART Um 
on D 8 KY is not lighted. 

6.3.10.2.12 On the PSA Adapter Nodule place HHBIT VOLTAGE PAIL switch to OFF. 
Verify RESTART leap on the DSKT is lighted. Set the IRKIBIT VOLTAGE 
PAH. switch to 01. Press AiROR RESET, Perform the following DSKT 
operations. 

VERB 21 BOOT 27 ERTR 
77767 HTTR 

6.3.10.2.13 Alter in C -156 ±XX. *001124 (Enter a walue for XX.X which will adjurt 
the 4v power supply (00 1030) as monitored on the CRT, to 4.1 

(+0, -0.2) rdc. See Table XU. Execute. 

6.3.10.2.14 On K-148 press AtROR RESET. Walt 200 seconds. Verify RESTART Ism 
on DSKY is not lit. 

6.3.10.2.13 On the PSA Adapter Nodule place IMHIBIT VOLTAGE PAIL Switch to OPF. 

Verify RESTART leap on the DSKT is lit. Set the TBHIBIT VOLTAGE PAIL 
switch to OR. Press ERROR RESET. Perform the following DSKT 
operations: 


VERB 21 HOUR 27 ERTR 

77767 arm 


is 


6 . 3 . 10 . 2 . 16 Alter in C -156 (±) XX.XD01114 (Alter a.walue for XX.X which will adjust 
the l4v power supply (go 1020) as monitored on the CRT, to 12.2 
(+0«3> -0) wdo. See Table III. Execute. 

6.3.10.2.17 On K-148 press ERROR RESET. Wait' 200 seconds. Thrify RESTART le» 
on DSKT is not lighted. 

6.3.10.2.18 On the PSA Adapter Nodule place HIHIBIT VOLTAGE PAIL switch to OPF. 
Verify RESTART lamp on the DSKT is lighted. 

6.3.10.2.19 On R-154 enter 0000. Execute. 

6.3.10.2.20 On R -155 enter 0000. Execute. 


6 .3.10.2.21 On K-148 terminate the IOC Self-Check by entering the following: 

VERB 21 EDOT 27 HTTR 
00000 ERTR 

6.3.10.2.22 On K-148 press ERROR RESET. 
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6.3.II 

6.3.11.1 

6.3.11.2 

6.3.11.3 

6.3.11.4 

6.3.11.5 

6.3.11.6 

6.3.11.7 

6.3.11.8 

6.3.11.9 

6.3.11.10 
6.3.11.11 
6.3.11.12 

6.3.11.13 

6.3.11.14 


6.3.11.15 

6.3.11.16 


IOC Clock Frequency Test 

Insure that ItfC Operate power has been applied for a ~**i~*m of 
10 adnutes before performing this test. 

Vbrify that the counter is connected to the 3.2 kc signal on the 
hardline. 

Insure that the counter has been warning up for a m of 
30 minutes. 

On the counter. 

Sat the FUHCTIOIf switch to: MAH START 

Set the TIME BASE swlttch to: Ixaaac TIME UHIT/OOUHT 

Set the SHfSITIVITY control to: CHECK 

Hsrify proper counter operation. 

Set the PUMCTIOH switch to RBCTK OR TIME DTTERYAL. 

Flag in the Preset unit and set: 

MODS switch to PRESET 
H switches %o 96000 

Tdra SAMPLE RATI control fully elockwlM (®U>). Volt 35 Meonda for 
counter display to fill. 

Start counting by depressing RESET switch on counter. 

After approximately 30 seconds, read and record counter display. 
Repeat steps 6.3.H.9 and 6.3.H.IO 9 times. 

The average of the 10 previous readings shall be 30.000000±0.000060 
seconds• 

Insure that the System is not in DU Operate. 

Pbrform the following DBKY operations. 

VERB 21 HDUH 10 EHTR 
00013 ENTR 

02000 BfTR 

Press and hold the STB! pushbutton on the DGKT for 3 seconds. Vbrlfw 
the Standby Iju* is lighted. J ™ rlTj 

Repeat steps 6.3.11.9 through 6.3.11.12. 

frees and hold the STB! pushbutton on the DSKT for 3 seconds. Vbrlfy 
the Standby lap is not lighted. 
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6.3.11 

6.3.11.1 

it 

6.3.11.2 

6.3.11.3 

6.3.11.4 


6.3.11.5 

6 . 3 * 11.6 

6.3.II.7 

6.3*11.8 

6.3.11.9 

6.3.11.10 
6.3*11.11 
6.3*11.12 

6.3*11.13 

6.3.11.14 


6.3.11.15 

6.3.11.16 


IOC Clock frequency Test 

Insure that IOC Operate power has been applied for a ■run—-* of 
10 alnutes before performing this test. 

frrify that the coimter Is connected to the 3.2 ke signal on the 
hardline. 


Insure that the counter has been warning 19 for a 1 of 

30 nlnutes. 

On the counter. 

Set the FUNCTION switch to: MAH START 

Set the TIME BA SE sw lttch to: lx*4«c TIM UHIT/COUHT 

Set the SHISITIVITT control to: CHECK 

Herify proper counter operation. 

Set the FUNCTION switch to REMOTE OR TUB INTERVAL. 

Flag In the preset unit and set: 

N01B switch to PRESET 
I switches %o 9600 

Thrn SAMPLE RATE control fully clockwise (HOLD). Halt 35 seconds for 
counter display to fill. % 

Start counting by depressing RESET switch on eoiater. 

After approximately 30 seconds, read end record oounter display. 
Repeat steps 6.3.II.9 and 6.3.11.10 9 tines. 

The average of the 10 previous readings shall be 30.000000±0.000060 
seconds. 

Insure that the Systea la not la DO Operate. 

Ptrfom the following DGKY operations. 

VERB 21 NDUH 10 ENTR 
00013 EHTR 

oeooo am 

Press and hold the STBY pushbutton on the D6KI for 3 seconds. Ihrlfr 
the Standby leap Is lighted. 

Repeat steps 6.3.H.9 through 6.3.11.12. 

frees and hold the STB! pushbutton on the DSKY for 3 seconds. Vtrlfy 
the Standby laqp is not lighted. 
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6.3.11.17 

6.3*11.16 


6.3.11.19 

6.3.11.20 
6.3.11.21 
6.3.xl.22 

6.3.11.23 

6 . 3 . 11 . 2 ^ 

6.3.11.23 

6.3.11.26 

0.3.H.27 

6.3.11.28 

6.3.11.29 

6.3.11.30 

6.3.11.31 

6.3.11.32 

6.3.11.33 


-K6- 


On the Computer Control and Reticle diner assembly, press and hold 
MARK X pushbutton. 

On the DSKY observe 

VERB 05 MOOT 31 
Rov 1 ■ 00112 
Prog Alar* lamp is lighted 
Press ERR RSBT 

Alter the following on K-1^8 

VERB 11 10UI 10 HfTR 
00016 ERT1 

Observe that D6KT Row 1 displays 0000A. 

Release MARK X pushbutton 

Observe that DSKY Row 1 displays 00000. 

ltoress and hold the MARK T pushbutton on the Computer Control 
Reticle Diner Assembly. 

Observe that* DSKY Row* 1 displays 00010. 

Release MARK Y pushbutton. 

Observe that DSKY Row 1 displays 00000. 

Press and hold the REJECT pushbutton oh the Conputer Control and 
Reticle Diner Assembly. 

Observe that DSKY Row 1 displays 00020. 

Release that REJECT pushbutton. 

Observe that DSKY Row 1 displays 00000. 

On the DSKY perform the following operation: 

VERB 36 ENTR 

On the Comp uter C ontrol and Reticle diner assembly, rotate the 
RETICLE BRIGHTNESS control to Its minimum light Intensity position. 
View through the AOT and verify that the reticle leap Is off. 

While viewing through the AOT, slowly rotate the REFICIX BRIGHTNESS 
control to increase the reticle brightness until a stop Is reached.- 
Observe that the reticle brightness has Increased in intensity. 
Return RETICIE BRIGHTNESS control to off state. 









6.3.11.17 

6.3»U. 3d 


6.3.11.19 

6.3*11.20 

6 . 3 * 11.21 

6.3*11.22 

6.3*11.23 

6.3.11*24 

6.3*11.25 

6.3*11.26 

6.3*11.27 

6.3*11.26 

6.3*11.29 

6.3.11.30 

6.3*11.31 

6.3*11.32 



\ 

.1 


-46- 


APOLLO GAN Specification 
HD 1002349 


On the Computer Control and Reticle diver assembly, press end hold 
NARK X pushbutton. 

On the DSKY observe 

VERB 05 HOUR 31 
Row 1 * 00112 
Prog Alam lang> is lighted 
Press 5® RSET 

Suter the following on K-148 

VERB 11 HOUR 10 ENTR 
00016 IRTX 

Observe that DBKY Row i displays 00004. 

Release NARK X pushbutton 

Observe w.at D6KT Row 1 displays 00000. 

Press and hold the NARK X pushbutton on the Computer Control ■»! 
Reticle Dlir Assembly. 

Observe that DSKX Row-1 displays 00010. 

Release NARK T pushbutton. 

4 * \ 

Observe that DSKY Row 1 displays 00000. 

Pres i and hold the REJBCT puahbuttoh oh the Oosgmter Control 
Reticle IHiawir Assembly. 

Observe that DSKX Row 1 displays 00020. 

Release tbs,REJECT pushbutton. 

Observe that DSKY Row 1 displays 00000. 

On the DSKY perform the following operations 

VERB 36 EHTR 

On the Comp uter C ontrol and Reticle dlnmsr assembly, rotate the 
RETICLE BRIGHTNESS control to its light intensity position. 

View through the ACT and verify that the reticle is off. 

While viewing through the AOT, slowly rotate the RETICIJ BRIGHTNESS 
control to increase the reticle brightness until a stop is reached.* 
Observe that the reticle brightness has increased in intensity. 
Return RETICI2 BRIGHTNESS control to off state. 


6.3.11.33 
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6.3.12 Olabal Motion Test 

6.3.12.1 Inner Oisbal Friction Test 

6.3.12.1.1 On K-1A8 enter the following sequence: 

VERB 40 HOUR 20 ERTR Wait 3 seconds 

VH?B 4l HOUR 20 ERTR 

•KXJOOO ERTR 

400000 ERTR 

400000 ERTR 

6.3.12.1.2 On the CRT, verify CDU X, CDU T, CDU Z indicate 400000 (±00200). 

6.3.12.1.3 Set up Analog Recorder to Monitor the following signals: 


6.3.12.1.4 


6.3.12.1.3 


MBAS. MD. SIGNAL NAME 

a. GO 2110 10 Torque Motor Current 

b. GG 2106 10 Servo Error Total 

c. GO 2107 10 Servo Error In Phase 

d. OG 2112 10 lx Resolver Sine 

e. GG 2113 IG lx Resolver Cosine 

f. GG 2220 IG CDU Fine Error 

g. GO 1201, , IMD 28V 1* 800 CPS 

Set up Analog Recorder to Monitor the following sl&ials: 

MBAS. ED. 1 ' 8IGHAL NAME 

a. 00 2300 * PIPA TEMP 

b. 00 2301 I RIG TEMP 

a. 00 1520 +26 VDC LGC OPR BUS 

After 10 seconds has elapsed since step 6.3.12.1.1, enter the 
following into K-148: 


VTOB 21 ROUE 01 ERTR 
00403 ERTR 
00000 ENTR 


6.3*12.1.6 Verify on CRT, DSKY display 


VERB 21 ROUE 01 
R1 - 00000 
R3 »00403 

6.3*12.1*7 On K-1^8 enter the following sequence: 


NOUN 1$ ENTR 

00000 ERTR ERTR (Push ERTR pushbutton twice) 

Verify R1 - 400000 

37777 ERTR ERTR 

Verify R1 - 37777 

37743 ERTR ERTR 

Verify R1 . 37743 


V 







6.3.12 

6 . 3 . 12.1 

6.3.12.1.1 


6.3.12.1.2 

6.3.12.1.3 


6.3.12.1.4 


6.3.12.1.5 


6.3.12.1.6 


6.3.12.1.7 



F; 


{ 
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Glnbal Friction Test 

Inner Global Friction Test 

On K-lfc 8 enter the following sequence: 

VERB 40 HOUN 20 EHTR Walt 3 seconds 

VTOB 4l NOUN 20 EH TR 

400000 ENTR 

400000 BNTR 

400000 EHTR 

On the CRT, verify CKJ X, CDU T, CUD Z indicate 400000 (±00200). 
Set up Analog Recorder to aonltor the following signals: 


MEAS 

. ED. 

SIGNAL NAME 

a. 

GO 2110 

IG Torque Motor Current 

b. 

GG 2106 

IG Servo Error Total 

0 . 

GO 2107 

IG Servo Error In Phase 

d. 

GG 2112 

IG lx Resolver Sine 

e. 

GG 2113 

IG lx Resolver Cosine 

f. 

GG 2220 

IG CDU Fine Error 

«• 

GG 1204 

IMG 28V 1 * 800 CPS 

Set 1 

19 Analog Recorder to 

■onitor the following signals; 

MEAS 

. HO. ' 

SIGNAL NAME 

a. 

GG 2300 

PIPA TEMP 

b. 

GG 2301 

IRIG TEMP 

0 . 

GG 1520 

426 VDC LGC OPR BUB 


After 10 seconds has elapsed slnca step 6.3.12.1.1, enter the 
following into X-148: 

VTOB 21 NOUH 01 HfTR 
00403 EHTR 
00000 ENTR 

Verify on CRT, DSKT display 

VERB 21 HOOT 01 
R1 - 00000 
R3 - 00403 

On K-148 enter the following sequence: 

HOOT 15 EHTR 

00000 EHTR EfTPR (Push BfTR pushbutton twice) 4 

Verify R1 * +00000 

37777 EHTR HfTR 

Verify R1 - 37777 

37743 HUR EHTR 

Verify Rl . 377*3 


I 


i 
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6 . 3 . 12 . 1.7 (eont) 

OOOOO EHTR EHTR 
f Verify R1 * OOOOO 

’ OOOOO EHTR (once) 

Verify R1 - OOOOO 

6.2.12.1.8 Start analog recorders using a chart speed of 10 ■e/sec (10-360* 
TORQUE) 

6.3*12.1.9 On K-148 enter the follovlng sequence: 

verb 01 noui 01 ehtr 

00367 ElfTR 

Records contents of Row 1 XZXXT 

VTOB 21 IOUI 01 ElfTR 

00367 EHTR 

xxxxy' arm * 

Where T' is obtained fron Table Ila. 

VERB 42 EHTR 

verb 33 arm 

6 . 3 . 12 . 1.10 Monitor analog recorder. When the 10 Torque Motor Current signal 

(GG 2110) drops to a quiescent 1ml (approximately 12 minutes), stop 
the recorders. 

6*3*12.1.11 On K-148 enter the following sequence: 

VERB 40 HOUR 20 EHTR Walt 3 seconds 

VKhB 4l HOOT 20 EHTR 

•KXXXX) EHTR 

400000 EHTR 

400000 EHTR 

6.3*12.1.12 On the CRT, verify CDU X, CDU Y, CDU Z all indicate 400000 (±00200). 

6.3.12.1.13 After 10 seconds has elapsed since step 6.3.12.1.11 enter the 
fpiloting sequence into K-148: 

VERB 21 HOUH 01 BVTR 
00403 ENTR , 

00000 EWER ' 

6.3*12.1.14 Verify on CRT, D0KY display 

VERB 21 HOUH 01 
R1 OOOOO 

R3 00403 

6.3*12.1.15 On K-148 enter the following sequence: 

HOUH 15 EHTR 

OOOOO BfTR arm (Press EHTR pushbutton twice) 

Verify R1 - OOOOO 

4oooo arm ehtr 
V erify R1 - 40000 
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6.3.12.1.7 (cont) 

OOOOO BVTR EHTR 
* Verify R1 - OOOOO 

' OOOOO EHTR (once) 

Verify R1 - OOOOO 

6.2.12.1.8 Start analog recorders using a chart speed of 10 mn/sec (10-360* 
TORQUE) 

6.3.12.1.9 On K-148 enter the following sequence: 

VERB 01 BOUI 01 KNTR 

00367 EHTR 

Records contents of Row 1 XXXXT 

VERB 21 M)\M 01 EHTR 

00367 EHTR 

XXXXY* EHTR - 

Where T' is obtained froa Table Ila. 

VHIB 42 EHTR 

VERB 33 EHTR 

6.3.12.1.10 Monitor a nalo g recorder. When the 10 Torque Motor Current signal 
(00 2110) drops to a quiescent level (approximately 12 minutes), stop 
the recorders. 

6.3.12.1.11 On K-148 enter the following sequence: 

VERB 40 HOUH 20 EHTR Whit 3 seconds 
‘ VERB 4l HOUH 20 EHTR * 

■KXXXX) EHTR 
400000 EHTR 
400000 EUR 

6.3.12.1.12 On th« CRT, terlfy CDU X, CDU I, OUJ I tU Indict. +00000 (*00200). 

6*3.12.1.13 After 10 .econdi he elapsed sine .t.p 6.3.12.1.11 niter th. 
fallowing sequence into K-148: 

VERB 21 HOUH 01 EHTR 
00403 EHTR * 

00000 EUR 

6.3.12.1.14 Verify on CRT, D6KY display 

VTOB 21 HDUI 01 
R1 00000 

R3 00403 

6.3.12.1.1$ On K-148 enter the following sequence: 

HOUR 15 EHTR 

00000 EHTR EHTR (Frees EHTR pushbutton twice) 

Verify R1 - 00000 
40000 EHTR EHTR 
Verify R1 » 40000 
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6.3.12.1.15 (cont) 

' 40034 EHTR EHTR 

Verify R1 . 40034 
OOOOO EHTR EHTR 
' Verify R1 - OOOOO 

OOOOO EHTR (once) 

Verify R1 - OOOOO 

6.3.12.1.16 Start analog recorders using a chart speed of 10 «/see 
(10 +360* TORQUE) 

6*3*12.1.17 On K-148 enter the following sequence 

VERB 42 EHTR 
VERB 33 EHTR 


6.3.12.1.18 Monitor analog recorder. When the 10 Torque Motor Current signal 

(GG 2110) drops to a quiescent lerel (approximately 12 minutes), stop 
the recorders. 


6 . 3 .12.2 Outer Global Friction Test 

6.3.12.2.1 On K-148 enter the following sequence: 

VERB 40 HOUR 20 EHTR 4 Walt 3 seconds 
VERB 4l HOUR 20 EHTR 
+00000 EHTR .. 

+00000 EHTR 
+00000 EHTR 

On the CRT, verify CBU X, CDU T, CDU Z Indicate 400000 (±00200). 
Set up analog recorder to monitor the follovli*: 


MEAS HD. 1 

SIGNAL NAME 


GG 2167 

OG Servo Error In Phase 

De 

GG 2170 

OG Torque Motor Current 

On 

GG 2166 

OG Servo Error Total 

fle 

GG 2280 

OG CDU Fine Kror 


GG 2172 

OG IX Resolver Sine 


GG 2173 

OG IX Resolver Cosine 


6.3.12.2.4 After 10 seconds has elapsed since step 6.3.12.2.1 enter the following 
sequence Into K-148: 

VERB 21 HOUR 01 EHTR 
0 0403 EHTR 
37777 EHTR 


6.3.12.2.2 

6.3*12.2.3 
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6.3.12.1.15 (cont) 

' 40034 KRTR KRTR 

Verify R1 - 40034 
1 00000 KRTR KRTR 

Verify R1 ■ 00000 
00000 KRTR (once) 
Verify R1 - 00000 


6.3.12.1.16 Start analog recorders using a chart speed of 10 ■s/sec 
(10 + 360 * TORQUE) 

6.3.12.1.17 On X-146 enter the following sequence 


VERB 42 KRTR 
verb 33 Brut 


6 . 3 * 12 . 1.18 Monitor analog recorder. When the 10 Torque Motor Current signal 

(GG 2110) drops to a quiescent level (approximately 12 minutes), stop 
the recorders. 


6.3.12.2 Outer Global Friction Test 


^•3.12.2.1 On K-lWJ enter the following sequence: 

VERB 40 ROUR 20 KRTR 'Malt 3 seconds ' 

VERB 4l ROUR 20 KRTR 
*00000 KRTR 
*00000 KRTR ' 

*00000 KRTR 

6.3.12.2.2 On the CRT, Verify CDU X, CDU T, CDU Z indicate *00000 (±00200). 

6 . 3112 . 2.3 set up analog recorder to monitor the following: 


MEAS KD. 1 

SIGNAL NAME 

a. 

GO 2167 

00 Servo Error In Phase 

b. 

GO 2170 

00 Torque Motor Current 

ci 

GG 2166 

00 Servo Error Total 

d. 

00 2260 

00 CDU Fine Error 

e. 

00 2172 

00 IX Resolver Sine 

f. 

00 2173 

00 IX Resolver Cosine 


After 10 seconds has elapsed since step 6.3.12.2.1 enter the following 
Sequence into X-148: 


6.3.12.2.4 











6 . 3 . 12 . 2 .$ 

6.3*12.2.6 


6.3*12.2.7 

6.3*12.2.8 

6.3.12.2.9 

6.3.12.2.10 

6.3.12.2.11 
6.3.12.2.12 


6.3.12.2.13 
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Verify on CRT, P6KT display 

VERB 21 ROUE 01 
R1 37777 

R3 00*03 

On K-l*8 enter the following sequence: 

EDUR 15 EHTR 

377*3 EEIR EHTR (Press EHTR pushbutton twice) 

Verify R1 - 377*3 
00000 HfTR EHTR 
Verify R1 - 00000 
00000 OfIR EHTR 
Verify R1 - 00000 
00000 EHTR HfTR 
Verify R1 - 00000 
00000 HfTR (once) k 
Verify R1 - 00000 

Start analog recorders using a chart speed of 10 na/aec. (00 - 36o # TORQUE) 

On K-l*6 enter the following sequence: 

V®B *2 EHTR 
VERB 33 Emfe 

Monitor analog recorder. When the 00 Torque Motor Current signal 
(00 2170) drops to a quiescent level (approximately 12 Minutes) 
stop the recorders.. 

On K-l*6 enter the following sequences 

VERB *0 HOUR 20 HfTR Malt 3 seconds 

VWB *1 EDIH 20 SHIR 

*♦00000 HfTR 

*♦00000 HfTR 

*♦00000 ERTR 

On the CRT, verify CDU X, CDU Y, CDU g lalleste *00000 (*00200). 

After 10 seconds has elapsed since step 6.3.12.2.10, enter ths 
following sequence Into K-l*8. 

VERB 21 HOUR 01 ERTR 
00*03 ERTR 
*0000 arm 

Verify on CRT, D6KY display. 

VERB 21 ROUE 01 
R1 *0000 

R3 00*03 


_! 
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6.3.12.2.5 Verify on CRT, DBKY display 

VERB 21 EOUH 01 
' R1 37777 

R3 00403 

6.3*12.2.6 On K-148 enter the following sequence: 

HOUR 15 EHTR 

37743 EHTR E3TTR (Press ERIE pushbutton twice) 

Verify R1 - 37743 
00000 EHTR EHTR 
Verify R1 - 00000 
00000 EHTR EHTR 
Verify R1 - 00000 
00000 EHTR EITTR 
Verify R1 - 00000 
00000 EHTR (once) v 
Verify R1 - 00000 

6.3.12.2.7 start analog recorders using a chart speed of 10 ■'/see. (00 • 360 * BDHQW) 

6.3.12.2.8 Op K-148 enter the following sequence: 

VERB 42 EHTR 
VERB 33 Wife 

6.3.12.2.9 Monitor analog recorder. When the 00 Torque Motor Current signal 
(00 2170) drops to a quiescent level (approximately 12 ninutes) 
stop the recorders., 

6.3.12.2.10 On K-148 enter the following sequence: 

VERB 40 HOUR 20 EHTR Whit 3 seconds 

VERB 41 HOUR 20 EHTR 

400000 EHTR 

400000 EHTR 

400000 EHTR 

6.3.12.2.11 On the CRT, verify CBU X, CEO Y, CDU Z indicate 400000 (±00200). 

6.3*12.2.12 After 10 seconds has elapsed since step 6.3.12.2.10, enter the 
following sequence into K-148. 

VERB 21 HOUR 01 EHTR 
00403 EHTR 
40000 EHTR 

6.3.12.2.13 Warify on CRT, DSKT display. 

VERB 21 HOUR 01 
R1 40000 

R3 00403 


i 
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6.3.12.£.l4 On 1-148 enter the following sequences 

* HOUR 1$ ERTR 

, 40034 ENTR ERTR 

Verify R1 - 40034 
00000 ERTR ERTR 

Verify R1 * 00000 
00000 ERTR ERTR 

Verify R1 - 00000 
00000 ERTR ERTR 

Verify R1 - 00000 
00000 HfER (once) 

Verify R1 - 00000 

6.3.12.2.15 Start analog recorders using a chart speed of 10 a^/sec (OG > 360 * TORQUE) 

6.3.12.2.16 On K-148 enter the following sequence 

VERB 42 ElfTR 
VERB 33 ERTR 

0.3*12.2.17 Monitor analog recorder. When the 00 Torque Motor Current signal 

(GO 2170) drops to a quiescent level (approximately 12 ninutes) stop 
the recorders. 

• > * 

6.3.12.3 Middle Glhbal motion Test 

6.3.12.3.1 On X-148 enter the following sequences 

„ VERB 40 ROUR 20 BfTR Walt 3 second# 

VB»B 4l ROHR 20 ERTR 
•KXXXX) ERTR 
+00000 ERTR 
406750 ERTR 

6.3*12.8.2 On the CRT, verify CDU X ■ 400000±00200, CBU T • 400000100200, and 
CDU Z - 406750100200. 

6 . 3 . 12 . 3.3 Set up analog recorder to nonltor the followings 


MEAS. RD. 8 IGRAL IAMB 


a. 

GO 2136 

MG Servo Error Total 

h. 

OG 2137 

MG Servo Error In Phase 

c. 

GO 2150 

MG Torque Motor Current 

d. 

GG 2143 

MG IX Resolver Cosine 

e. 

GG 2250 

MG CDU Fine Error 

f. 

GG 2142 

MG IX Resolver Sine 


6.3.12.3.4 After 10 seconds have elapsed since step 6.3.12. 3 .1, enter the 
following sequence into X-l46s 

VERB 21 ROUR 01 ERTR 
00403 ERTR 
00000 ERTR 
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6*3*12.£.l4 On X-148 enter the following sequences 

, MOUI 15 Kin 

, 40034 BTTR Dm 

Verify 11 - 40034 
00000 Dm Dm 

Verify R1 - 00000 

00000 am am 

verify R 1 - 00000 

00000 am am 

Verify R1 - 00000 
00000 am (once) 

Verify R1 - 00000 

6.3.12.2.19 Start analog recorders using a chart speed of 10 mm /sec (00 + 360 ? TORQUE) 
6 . 3 . 12 . 2.16 On K-148 enter the following sequence 
VTOB 42 Dm 

verb 33 inn 

$•3*12.2.1$ Monitor analog recorder. When the 00 Torque Motor Current signal 

(GO 2170) drops to a quiescent level (approximately 12 minutes) stop 
the recorders. 

- * * 

6.3.12.3 Middle Oimbal motion Test 

6.3.12.3.1 On K-148 enter the following sequences 

„ VERB 40 MOUI 20 Dm Wait 3 second* 

VffiB 41 HOUR 20 Elm 

400000 am 

400000 DfTR 

•*06750 am 

6.3*12.3.2 On the CRT, verify CDU X ■ -*00000±00200, CDU T • -*00000±00200, and 
CDU Z » 406750±00200. 

6 . 3 * 12 . 3.3 Set 19 analog recorder to monitor the followings 


MEAS. MO* 

SIGNAL IAMB 

a. 00 2136 

MG Servo Error Total 

b. GO 2137 

MG Servo Error In Phase 

c. QG 2150 

MG Torque Motor Current 

d. 00 2143 

MG IX Resolver Cosine 

e. GO 2250 

MG CDU Pine Error 

f. 00 2142 

MG IX Resolver Sine 


6.3*12.3*4 After 10 seconds have elapsed since step 6 .3* 12.3*1* enter the 
following sequence Into X-l46s 

VERB 21 MOUI 01 Dm 
00403 EVER 
00000 EVER 
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6.3*12.3.5 Verify on CRT, DSKT display 

VHIB 21 NOUN 01 
* R1 - 00000 

R3 - 00403 

6.3*12.3.6 On X-1^8 enter the following sequence: 

NOUN 15 ENTR 

00000 ENTR ENTR (Press Hint pushbutton twice) 

Verify R1 - 00000 
00000 HfHt ENTR 
Verify R1 - 00000 
00000 ENTR ENTR 
Verify R1 - 00000 
14000 HfPR ENTR 
Verify R1 - 14000 
00000 HVTR (Once) 

Verify R1 - 00000 

6.3.12.3.7 Start analog recorders using a chart speed of 10 mm/see. (NS - 135* 
TORQUE) 

6.3.12.3.8 On X-148 enter the following sequence: 

VERB 42 ENTR 
VERB 33 HITR 

6.3*12.3*9 Monitor analog recorder. When m Torque Motor Current (GO 2l4o) drops 
to a quiescent level (approximately 6 minutes), stop the recorders. 

6.3*12.3.10 On K-148 enter the following sequence: 

VERB 40 HOUR 20 ENTR Malt 3 seconds 

VERB 4l NOUN 20 ENTR 

■KXXXX) BOTR 

•KXXXX) ENTR 

-06750 ENTR 

t 

6.3*12.3.11 On the CRT, verify CDU X • 400000*00200, and CDU Z • -06750±00200. 

6 . 3 . 12 . 3.12 After 10 seconds has elapsed since step 6.3.12.3.10, enter the 
following sequence into K- 1 ^ 6 : 

VERB 21 NOUN 01 ENTR 
00403 ENTR 
00000 ENTR 

6.3.12.3.13 On the CRT, DSKT display verify: 

VERB 21 NOUN 01 
R1 - 00000 

R3 - 00403 


* 
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6.3.12.3.5 Verify on CRT, DGKY display 

VERB 21 HOUR 01 
, R1 - 00000 

., H3 - 00403 

6 .3*12.3*6 On X-148 enter the following sequence: 

BHB 1$ BVTR 

00000 XHTR EHTR (Areas 1HTR pushbutton twice) 

Verify HI - 00000 
00000 Bm amt 
Verify R1 - 00000 
00000 BVTR first 
Verify R1 - 00000 
14000 BVTR BITR 
Verify R1 - 14000 
00000 BVTR (Once) 

Verify R1 - 00000 

6.3.12.3.7 Start analog recorders using a chart speed of 10 aa/see. (MS - 135* 
TORQUE) 

6 . 3 . 12 . 3.8 On X-148 enter the following sequence: 

VERB 42 EHTR 
VERB 33 BITR 

6.3.12.3.9 Monitor analog recorder. When MS Torque Motor Current (GO 2l4o) drops 
to a quiescent level (approximately 6 Minutes), stop the recorders. 

6.3.12.3.10 On X-148 enter the following sequence: 

VERB 40 HOUR 20 BVSt Malt 3 seconds 
VERB 4l HOUR 20 BVSt 
400000 ERTR 
400000 EHTR 

-06750 first 

6.3.12.3.11 On the CRT, verify CDU X • 400000*00200, and CDU l • -06750*00200. 

6.3.12.3.12 After 10 seconds has elapsed since step 6.3.12.3.10, enter the 
following sequence into X-146: 

VfitB 21 HOUR 01 EHTR 
00403 EHTR 
00000 arm 

6 . 3 . 12 . 3.13 On the CRT, DSKT display verify: 

VBtB 21 HOUR 01 
R1 - 00000 

^ R3 - 00403 
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6.3.12.3.14 On K-146 enter the following sequence: 


NOUN 13 ENTR 

, OOOOO EMTR ENTR (Preee SNTR pushbutton twice) 

Verify R1 - OOOOO 
OOOOO ENTR ENTR 

Verify R1 - OOOOO 
OOOOO ENTR ENTR 

Verify R1 - OOOOO 
63777 ENTR ENTR 

Verify R1 - 63777 
77777 ENTR ( once) 

Verify R1 ■ 77777 

6.3*12.3.13 Start analog recorders using a chart speed of 10 ■■/see. (MG +135* 
ftQBQUE) 

6.3.12.3*l6 On K-148 enter the following sequence: 

VERB 42 SNTR 
VERB 33 ENTR 

6.3.12.3.17 Monitor analog recorder. When the MG Torque Motor Current signal 

(GG 2140) drops to a .quiescent level (approximately 6 minutes) stop 
the recorders. 


6.3*12.3*13 On K-148 enter the following seq^mcet 

VERB 4l NOUN 20 ENTR 
- +00000 ENTR ’ 4 * 

+000C0 ENTR 
+00000 ENTR 
Wait 15 seconds 
VERB 36 ENTR 

6.3*12.4 Test Analysis 


6.3.12.4.1 Remove the strip charts from analog recorders. 

6.3*12.4.2 Examine each trace carefully to detect any sharp discontinuities of 
the traces. Disregard all transients less than 0*5 second (5 n) 
on any Torque Motor Current signal. Disregard all transients less 
than 0.2 second (2 am) on any CDU Fine Error signal. 

6.3.12.4.3 No Torque Motor Current signal on (GG 2l4o, GG 2170, GG 2110) shall 
ever exceed (0.125) amp. Sensitivity on recorder is 20 aa/dlvision. 

6.3.12.4.4 No CDU Fine Error on (GG 2220, GG 2260, GG 2250) shall ever sensed . 
(.070) volts. Sensitivity on recorder is 50 mv/division. 
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6.3»12.3.l4 On K-146 enter the following sequence: 

, souv 13 emtr 

OOOOO EMTR EMTR (Mas BfTR pushbutton twice) 

Verify HI - OOOOO 

00000 arm arm 

Verify R1 - OOOOO 

00000 arm emtr 

Verify R1 - OOOOO 
63YY7 BITR E3VTR 

Verify R1 - 63777 
77777 HTTR (once) 

Verify R1 - 77777 

6 .3*12.3*15 Stert analog recorders using a chart speed of 10 ae/sec* (MS +13^* 

TORQUE) 

6.3*12.3*16 On K-146 enter the following sequence: 

VERB 42 EWPR 
VERB 33 KMTR 

6.3.12.3.17 Monitor analog recorder. When the MS Torque Motor Current signal 

(GO 2140) drops to a quiescent level (approximately 6 minutes) stop 
the recorders. 


6.3.12.3.13 On K-l46 enter the following sequencer 

VTOB 4l HOUR 20 SNTR 
. 400000 EETR * .* 

400000 fwm 

400000 EETR 
Valt 15 seconds 
VERB 36 EMTR 

6.3*12.4 Test Analysis 


6.3*12.4.1 Remove the strip charts from analog recorders. 


6.3*12.4.2 


6.3.12.4.3 


6.3*12.4.4 


Es s mlne each trace carefully to detect any sharp discontinuities of 
the traces. Disregard all transients less than 0.5 second (3 an) 
on any Torque Motor Current signal. Disregard all transients less 
than 0.2 second (2 wm) on any CDU Pine Error signal. 

Ro Torque Motor Current signal on (00 2l4o, 00 2170, 00 2110) shall 
ever exceed (0.123) sap. Sensitivity on recorder Is 20 ma/dlvlslon. 

Mo CDU Pine Error on (00 2220, 00 2260, 00 2250) shall ever nusd . 
(.070) volts. Sensitivity on recorder Is 50 ar/dlvlsion. 
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6.3.13 

6.3.I3.I 

6.3.13.1^1 


6.3.13.1.2 

6.3.13.1.3 


6.3.13.1.4 


6.3.13.1.5 

6.3.13.1*6 

6.3.13.1.7 

6.3.13.1.8 

6.3.13.1.9 

6.3.13.1.10 


Stabilisation Loop Step Response Test 
IG Response Test 

On K-148 enter the following sequence: 

VERB 40 MDUI 20 HTTP Wait 3 seconds 
VERB 4l IOUM 20 HER 
400000 arm 

+00000 HPER 
400000 ERTR 

On CRT, verify 10 MB, and OG ginbal angles are between 398 and 002. 
Set up analog recorder to Monitor the following: 


MEAS. RO. 

8 IGNAL IAMB 


GO 2110 

10 Torque Motor Current 


GG 2106 

10 Servo Error Total 


OG 2107 

IG Servo Error In Phase 


GG 2112 

10 IX Resolver Sine 


GG 2113 

10 IX Resolver Cosine 


GG 2220 

IG CDU Pine Error 


QG 1201 

mi 28V 1 PCT 800 CPS 


On K-148 initiate PUB AI1GI bj entering the following sequence: 

VERB 42 ERTR 
400000 ElfTR 
400000 ENTR * 

400000 HER 

On the CRT verify CDU X, CDUT T and CDU Z indicate 400000100200. 

CAUTION : If the transients caused by the subsequent step input do 

not daap out within 15 seconds, reaove DftJ Operate Power. 

inter 1000 into R-START 155* 

Press XEQ/SEAL pushbutton on R-155 to enter the DC step voltage into 
the IG stabilization loop. 

Prepare to start analog recorder at a chart speed of 100 a^see. 

(IG RESFORSX TEST). 

filter 0000 into R-START 155* Start analog recorder. Press the XBQ/SEAL 
pushbutton to renown the step input to the IG stabilisation loop. 

After the transient on the recorder has died out, stop the recorder. 













6.3.13 

6.3.13.1 

6.3.13.1^1 


6.3.13*1.2 

6.3*13.1*3 


6.3.13.I** 


6.3.13.1.5 

6.3.13*1.6 

6.3.13.1.7 

6.3.13*1.8 

6.3.13.1.9 

6.3.13*1*10 



.1 
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Stabilisation Loop 8 t«p lasponaa Test 
10 Response Tast 

On X-148 antar tba following sequence: 

VTOB 40 HDUI 20 ENTR Walt 3 seconds 

VERB 4l lOUlf 20 ENTS 

•KXXXX) ENTR 

+00C00 ENTR 

‘KXXXX) XNTR 

On CRT, verify IG NO, and 00 glnbal angles are between 358 and 002. 
Sat 19 a n al og raeordar to nonitor tba followings 


MEAS. ID. 

SIGNAL NAME 


00 2110 

10 Torque Motor Currant 


GG 2106 

IG Servo Error Total 


OG 2107 

IG Servo Error In Phase 


GG 2112 

IG IX Resolver Sine 


OG 2113 

10 IX Resolver Cosine 


GG 2220 

10 CDU Pina Error 


OG 1201 

IMJ 20V 1 FCT 800 CP 8 


On K-148 initiata FIB ALIGR by antarlng tba following aaquanoa: 

VHffl 42 ENTR * 

•KXXXX) ENTR 
•KXXXX) ERTR * 

•KXXXX) ENTR 

On tba CRT verify CUD X, CDUY Y and CDU X indicate 400000±00200. 

CAUTIQW : if the transients caused by tba subsequent step input do 

not daap out within 15 seconds, reaove IMF Operate Power. 

Bitar 1000 into R-START 155. 

Plress XFQ/SEAL pushbutton on R-155 to antar tba DC step voltage into 
the 10 stabilisation loop. 

Prepare to start a n al o g recorder at a chart spaed of 100 ss^/see. 

(IG RESPONSE TEST). 

Bitar 0000 into R-START 155* 8 tart analog recorder. Press the XEQ/skAL 
pushbutton to resnve tba step input to the IG stabilisation loop. 

After tba transient on the raeordar baa died out, stop the recorder. 



I 
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8 tep Out 

Step Input _ ^ 



I . . I 

(#-«■ — *{ 


TYPICAL STAB. LOOP RESFOHSB TO STEP UPOT 


PIOURB 3 
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Step Out 



TYPICAL STAB- LOOP RESPONSE TO STEP DfPOT 


FIGURE 3 








■I 


\ 
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6«3«13*1*U Fron the Servo Error In Phase signal recorder trace Measure the tine 
Interval (Tl, Pig. 3) between the renoval of the step input to the 
print at which the trace settles to within 5 percent of the step 
V ■agnitude (A, Pig. 3). The period Tl, shall not exaeed 0.1 second 

' and the trace shall have no nore than 3 overshoots. 

6 . 3 . 13.2 MS Response Test 

6 . 3 . 13 . 2.1 Set up analog recorder to Monitor the followings 


6 . 3 . 13 * 2.2 


6.3.13.2.3 

6.3.13.2.4 


MBAS 10 . 


SIGHAL IAMB 


a. OG 2136 

b. GG 2137 
e. OG 2l4o 

d. GO 2143 

e. GO 2250 

f. GG 2142 

g. GG 1201 


MG Servo Error Total 
MG Servo Error In Phase 
MG Torque Motor Current 
MG IX Resolver Cosine 
MG COG Pine Error 
MG IX Resolver Sine 
IMG 28V If 000 eps 


On the CRT, verify C 1 W X , CDG T and CDG I indicate 400000 (±00200). 


CAUTION : If the transients caused by the subsequent step input do 

not die out within 15 seconds, move IMG Operate fewer. 


Alter 0100 £nto R-START 155* Press XBQ/SEAL pushbutton B-I 55 to 
enter the DC step voltage into the MG stabilisation loop. 


Prepare to start analog recorder at a chart speed of 100 ai/see. 
(MG RESPONSE TEST). 


6.3.13.2.5 Rater 0000 Into R-3TART 155 . Start analog recorder. Press XBQ/SEAL 
pushbutton to renove the step input to the MG stabilisation loop. 

6.3.13.2.6 After the transient on the recorder has died out, stop the recorder. 

6.3.13.2.7 Rron the Servo Error In Ihase signal recorder trace Measure the tins 

interval (Tl Pig. 3 ) between the renoval of the step input to the 
point at which the trace settles to within 5 percent of the step 
nagnitude 3). The period, Tl, shell not exaeed 0.1 seconds 

and the brace shall have no nora than 3 ovarehoote. 
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6 . 3 .13.1.11 Fron the Servo Error In Phase signal recorder trace Measure the tins 
Interval (Tl, Pig. 3) between the reaoval of the step input to the 
point at which the trace settles to within 5 percent of the step 
1 Magnitude (A, Pig. 3). The period Tl, shall not exceed 0.1 second 

* and the trace shall have no More than 3 overshoots. 

6 . 3 . 13.2 MB Response Test 

6.3.13.2.1 Set up analog recorder to Monitor the followings 

MEAS 10. SIOHAL MAKE 

a. 

b. 

c. 

d. 

e. 

«• 

6.3.13*2.2 on the CRT, verify CEO X , CDU Y and CIO Z Indicate +00000 (±00200). 

CAUTIOE : If the transients caused by the subsequent step Input do 

not die out within 15 sec ones, renove DCJ Operate Bower. 

6.3.13.2.3 Alter 0100 Into R-START 155. Press XBQ/SEAL pushbutton R-155 to 
enter the SC step voltage Into the NO stabilisation loop. 

6.3.13.2.4 Prepare to start analog recorder at a chart speed of 100 Wsec. 

(MB RESPONSE TEST). t 

6 . 3 . 13 . 2.5 Alter 0000 into R-START 155. 8 tart analog recorder. Press XBQ/SEAL 
pushbutton to renove the step input to the NB stabilisation loop. 

6.3.13.2.6 After the transient on the recorder has died out, stop the recorder. 

6.3.13.2.7 Tram the Servo Error In Phase signal recorder trace Measure the tlMS 
interval (Tl Pig. 3 ) between the reaoval of the step input to the 
point at which the trace settles to within 5 percent of the step 
Magnitude (A, Pig 3 ). The period, Tl, shall not exceed 0.1 seconds 
and the brace shall have no More than 3 overshoots. 


OG 2136 
OG 2137 
OG 2140 
GO 2143 
GO 2250 
GG 2142 
GG 1201 


MB Servo Error Total 
MB Servo Error In Phase 
MB Torque Motor Current 
NB IX Resolver Cosine 
MB CDU Pine Error 
NB IX Resolver W— 

IMB 28V 1* 800 ops 
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6 . 3 . 13.3 06 Response Test 

6 . 3 .I 3 . 3 .I Set 19 analog recorder to noaltor the follovl^: 


MEAS HO. 

8 IGHAL RAM 

a. GG 2167 

00 Servo Bror In Phase 

b. OG 2170 

00 Torque Motor Current 

0 . GO 2166 

00 Servo Error Total 

d. OG 2260 

00 COO Pine Bror 

e. GG 2172 

00 IX Resolver Sine 

f. GG 2173 

OG IX Resolver Cosine 

g. GG 1201 

INU 26 f l£ 800 cps 


6.3.13.3.2 On the CRT, verify CDU X, CDU Y and CDU Z indicate *00000( ±00200). 

GAUTIOH: If the transients caused by the subsequent step input do 

. 001 di * vit hin 15 seconds, reaove DCJ operate power. 

6.3.13.3.3 Biter 0010 into R-START 155• R*eu XEQ/SEAL pushbutton on R -155 
to eater the OC step voltage into the OG stabilisation loop. 

6.3.13.3.I Prepare to start analog recorder at a chart speed of 100 m/sn. 

(OG RESPOESE TEST). 

6.3.13.3.5 Biter 0000 into R-155* Start analog rec o r de r. Press XEQ/SEAL push¬ 
button to reaove the step input to the OG stabilisation loop* 

6.3.13.3.6 After the transient on the recorder has died out, stop the recorder. 

6.3.13.3.7 •' Boa the Servo Error In Phase signal recorder trace* neasure the 

tins interval (Tl, Pig 3 ) between tbs renoval of the step input 
to the point at which the trace settles to within 5 percent of the 
step nagnltude (A, Fig. 3). The period, Tl, shall not exceed 0.1 
second and the trace shall have not acre 3 overshoots. 

6.3.13.3.8 On X-148 enter the following sequence: 

VERB 4l HOUR 20 ERTR 
-KXXXX) EJfTR 
*♦00000 EWTR 
-♦OOOOC ERTR 
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6 . 3 . 13.3 00 Response Test 


6 . 3 . 13 . 3.1 get up analog recorder to Monitor the following: 


NBAS HO. 8IQEAL EAME 


a. 

GO 2167 

OG Servo Arror In Phase 

b. 

GG 2170 

OG Torque Motor Current 

e. 

GO 2166 

00 Servo Error Total 

d. 

GO 2280 

OG CDU Fine Anror 

e. 

GG 2172 

OG IX Resolver Sine 

f. 

GG 2173 

OG IX Resolver Cosine 

8 * 

GG 1201 

IMD 28 v 2$ 800 cps 


6.3.13.3.2 On the CRT, verify CDU X, CDU Y and CDU Z Indicate +00000(±00200). 

CAUTIOH; If the transients caused by the subsequent step Input do 
001 di€ within 15 seconds, renove DCJ operate power. 

6.3.13.3.3 Alter 0010 into R-START 155. Press XEQ/SEAL pushbutton on R-155 
to enter the SC step voltage Into the 00 stabilisation loop. 

6.3.13.3.4 Prepare to start a na log recorder at a chart speed of 100 ni/seo. 

(00 HESFORSI TEST). 


6.3.13.3.5 Alter 0000 Into R-155* Start analog recorder. Press XEQ/SEAL push¬ 
button to renove the step Input to the 00 stabilisation loop. 

6.3.13.3.6 After the transient on the recorder has died out, stop the recorder. 

6 . 3 . 13 . 3.7 • Proa the Servo Error In Phase signal recorder trace. Measure the 

tine internal (Tl, Fig 3) between the reaoval of the step Input 
to the point at which the trace settles to within 5 percent of the 
step Magnitude (A, Fig. 3). The period, Tl, shall not exceed 0.1 
second and the trace shall hava mat More than 3 overshoots. 

6.3.13.3.8 On K-148 enter the following sequence: 


VERB kl ROUE 20 EHTR 
+00000 EETR 
+00000 EHTR 
+00000 EETR 
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6.3.14.1 


6.3.14.2 

6.3.14.3 


6.3.14.4 

6.3.14.$ 


6*3.14.6 


6.3.14.7 


GM Flu* Alignment Vast 

On 1-148 an tar: 

VffiB 01 IDUV 10 EJfPR 
00003 HTPR 

Record Off, MCI Roe 1 display as AAAAA and tha tine of day. 

On K-1^8 enter: 

VERB 21 ROUE 01 WTO 
#3*777 KRTR 

AAAAA HVTR 

VERB 06 HOUR 02 EETR 
01777 EMTR 

Record CRT OKI Roe 1, display as ± BBBBB. 

Fsrfora tha following calculations: 


a. BBBBBX 5.12 


- occc.c 


4. 23.3 - dccc.c - OtXJB.D 


Contents of high order scalar register 
In hours. 

Tins left In high order scalar register 
until overfloe. 


Jl-w 1 *® 0 ’® t±m ** ** 7 r ^ cord#d «tep 3 - tine of day at vhlch 
high order scalar register will overflow* 

ti» of U .ithln 12 aloutM or that tla ooKnUmte. la 

h*3.14.$.e when about to complete step 6.3.14*30 wait until that tins 
•«»l*ted la e has passed and then proceed* 

B0TB * «slng f dOT , ^ t0,l * t#r ** r * quir ** for all optical sightings 

On K-146 enter: 

VERB 01 RDU1 01 STIR 

00367 mm 

Record contents of Roe 1 X XXXY 

VTOB 21 NDUV 01 WTR 

00367 KRTR 

XXXXY* WTR 

Where Y* Is obtained froa Table Ila. 

V3®B 57 ElfTO 

00003 ms 









6.3.1* 

6.3.1*.l 

\ 

6.3.1*.2 
6.3.1*.3 


6.3.1*.* 

6.3.1*.$ 


6 . 3 . 1*.6 


6.3.1*.7 
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GAB Fine Alignment Teat 

On K-1*0 enter: 

VERB 01 EDUB 10 EBTR 
00003 EBTR 

Record CRT, DSKY Roe 1 display as AAAAA and the tins of day. 
On K-1^6 enter: 

VERB 21 

mm 

AAAAA 

VERB 06 

mm 


BOOT 01 EBTR 
ENTR 
EBTR 

BOOB 02 BBZR 
EBTR 


Record CRT MCI Roe l f display as ± BBBBB. 
Barfom the following calculations: 


a. BBBBfiX 5.12 
3500 


CCOC.C 


Contents of high order scalar register 
In hours. 


23.3 - CCCC.C - DtHJD.D 


Tine left in high order scalar register 
until overflow. 


e. ODDD.D 4 tine of day recorded In step 3 
high order scalar register will overflow. 


tine of day at which 


If the tine of day Is within 12 minutes of that tine calculated In 
0 . 3 .1*.$.c when about to complete step 6 . 3 .14.30 wait until that tine 
calculated la e has passed and then proceed. 

® 0TB: of Biofrtoneter Is required for all optical sightings 

using AOT. 

On K-l*8 enter: 


VERB 01 BDUB 01 EBTR 

00367 EBTR 

Record contents of Row 1 n r^ y 

VERB 21 BOliB 01 EBTR 

00367 EBTR 

XXXXT' EBTR 

Where Y' Is obtained from Thble I la. 

VHRB 57 EBTR 

00003 EBTR 


# 












6.3*14.8 


6.3.14.9 


6.3.14.10 


6.3.14.11 


6.3.14.12 


6.3.14.13 
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Wrify CRT DSKT display as: 

VHIB 06 IOUI 61 (Flashing) 

R1 - ♦13500 (SM Axiauth) 

B2 * 26.156 (Site Latitude) 

■DTK: If R1 and R2 indications are correct proceed to step 6.3.14.10. 

On K-148 enter: 

VERB 21 ElfTR 
♦13500 HER 
VERB 22 ElfTR 

426516 HfTR 

On K-146 enter: 

VERB 33 ERTR 

Observe on CRT DSKT display 
VERB 21 IOUI 30 (Flashing) 

On K-148 enter: 

OOOOX Elfrro (Test position, either 1 or 2) 

00000 ERTR (Use AOT)’ 

Observe on CRT DSKT display: 

VERB 06 IOUI 61 (Flashing) 

Disregard Rdir 1, 2, and 3 indications. 

On K-146 enter: * 

VERB 21 0TR 

♦XXX.XX ERTR (L tgt. true aslnuth frost 6.3.15.1.14) 

VERB 22 ERTR 

♦XXX.XX ERTR (L tgt. elevation fron 6.3.15.1*3) 

VERB 23 EUR 

00001 ERTR (L tgt. nuaber) 

V91B 33 ERTR 

Observe on CRT DSKT display: 

VERB 06 'IOUI 61 (Flashing) 

Disregard Row 1, 2, and 3 indications. 

On K-148 enter: 

VERB 21 HfTR 

♦XXX.XX ERTR (F tgt. true aslnuth fron 6.3.15.1.14) 

VERB 22 HfTR 

♦XXX.XX ERTR (F tgt. elevation fron 6.3.15.1.12) 

VERB 23 ERTR 

00002 ERTR (F tgt. nuaber) 

VERB 33 ERTR 

Observe on CRT DSKT display 
VERB 51 (flashing) 

R1 - 00001 
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6.3.14.8 Verify CRT DSKY display as: 

VffiB 06 ROUI 61 (Flashing) 

1 R1 - +13500 (SM Axlnuth) 

' H2 « 26.156 ■ (Site Latitude) 

ROTE: If R1 end R2 indications are cor root proceed to step 6. 3 .14.10 

6*3* 14.9 On X-148 enter: 

VERB 21 ElfPR 
♦13500 EUR 
VERB 22 ERTR 
" * 488516 MR 

6.3-14.10 On K-148 enter: . 

VERB 33 MR 

Observe on CRT D9CY display* 

VERB 21 ROUI 30 (Flashing) 

6.3.14.11 on K-148 enter: 

OOOOX Bvrat (Test position, either 1 or 2) 

00000 ERTR (Use AOT)’ . 

Obserre on CRT DSKY display: 

VERB 06 ROUI 6l (Flashing) 

Disregard Rdv 1, 2, and 3 indications. 

6.3.14.12 On K-148 enter: * 

VERB 21 ERTR 

♦XXX.XX ERTR (L tgt. true azlauth from 6.3.15.1.14) 

VERB 22 EWER 

♦XXX.XX ERTR (L tgt. eleration from 6 . 3 . 15 . 1 . 3 ) 

VERB 23 MR 

00001 ERTR (L tgt. maaber) 

VERB 33 MR 

Observe on CRT DSKY display: 

VERB 06 'ROUI 61 (Flashing) 

Disregard Rov 1, 2, and 3 indications. 

6.3.14.13 on K-148 enter: 

VERB 21 ERTR 

♦XXX.XX ERTR (F tgt. true aslauth froa 6.3*15.1.14) 

VERB 22 ERTR 

♦XXX.XX ERTR (F tgt. eleration froa 6.3.15-1-12) 

VHtB 23 ERTR 

00002 ERTR (F tgt. number) 

VERB 33 MR 

R1 - 00001 







.1 


6.3.14.14 

\ 

6.3.14.15 

6.3.14.16 

6.3.14.17 

6.3.14.18 

6.3.14.19 

6.3.14.20 

6.3.14.21 

6.3.14.22 

6.3.14.23 

6*3.14.24 
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On Conput«r Control and Reticle D l —r Assembly, press NARK X push¬ 
button. Observe on DSKT display: 

VERB 21 IOUI 30 (Flashing) 


On DSKT press ERTR. 

Observe on DSKT display: 

VERB 21 RDUV 43 (Flashing) 

On DSKT enter: 

00001 ERTR (L Detent Code) 

Observe on DSKT display 
VERB 21 BDUI 42 (Flashing) 

Set ACT to "L" position. 

Rotate ACT control knob until the center of the L tgt. reticle is super 
laposed between the double T reticle. Record AOT counter value as 
LT XXX.XX. 

Rotate AOT dontrol knob until the center of the L tgt. reticle is 
superimposed between the double lines of the SPIRAL reticle. Record 
AOT counter value as L 8 XXX.XX. 

On DSKT enter: 

tXXX. XX ERTR (value of LT) 

Observe on DSKT display: 

VERB 22 IOUI 42 (Flashing) 

On DSKT enter: 

1XXX.XX ERTR (Value of L3) 

Observe on DSKT display: 

VERB 31 (Flashing) 

R1 - 00002 

On Computer Control and Reticle Dinner Assembly, press NARK X push¬ 
button. Observe on DSKT display: 

IBB 21 IOUI 30 (Flashing) 

On DSKT press ERTR. Observe on DGKT display: 

VTOB 21 RDUR 43 (Flashing) 

On DSKT enter: 

00002 EUR (F Detent Code) 

Observe on DSKT display: 

VERB 21 IOUI 42 (Flashing) 











\ 


.1 
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6.3.14.14 On Couputer Control and Reticle Dinner Assembly, press NARK X push¬ 
button. Observe on DSKV display: 

' TKB 21 HOUR 30 (Flashing) 


6.3.14.15 


6.3*14.16 


6.3.14.17 

6.3*14.18 


6.3.14.19 


6.3*14.20 


6.3.14.21 


6.3.14.22 


6.3.14.23 

6.3.14.24 


On DGKY press BTTR. 

Observe on DGKY display: 

VERB 21 NDUV 43 (Flashing) 

On DSKY enter: 

00001 HfPR (L Detent Code) 

Observe on DSKY display 
VH® 21 NOUH 42 (Flashing) 

Set ACT to "L" position. 

Rotate ACT control knob until the eenter of the L tgt. reticle is super 
imposed between the double Y reticle* Record ACT counter value as 
LY XXX.XX. 

Rotate ACT dontrol knob until the eenter of the L tgt. reticle is 
superimposed between the double lines of the SPIRAL reticle. Record 
ACT counter value as LS XXX.XX. 

On DGKY enter: 

1XXX.XX XHTR (value of LY) 

Observe on DSKY display: 

VERB 22 10UI 42 (Flashing) 

On DSKY enter: 

tXXX.XX SHTR (Value of LS) 

Observe on DSKY display: 

VERB 51 (Flashing) 

R1 - 00002 

On Computer Control and Reticle Dinner Assembly, press NARK X push¬ 
button. Observe on DSKY display: 

VHtB 21 ROUV 30 (Flashing) 

On DSKY press HfTR. Observe on DGKY display: 

VERB 21 NOUN 43 (Flashing) - 

On DGKY enter: 

00002 HVTR (F Detent Code) 

Observe on DSKY display: 

VERB 21 HOUR 42 (Flashing) 
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6 . 3 . 1 V .25 
6 . 3 . 1*.26 

. 1 

6 . 3 . 1*.27 

6 . 3 . 1*.28 

6 . 3 . 1 A .29 

6.3.1V.30 
6 . 3 . 1*.31 

6 . 3 . 1*.32 

6 . 3 . 1*.33 

6 . 3 . 1 *. 3 * 


Set AOT to "F" position. 

Rotate AOT control knob until the center of the F tgt. reticle is 
superimposed between the double I reticle. Record AOT counter value 
as FY XXX.XX. 

Rotate AOT control knob until the center of the F tgt. reticle is 
superimposed between the double lines of the SPIRAL reticle. Record 
AOT counter value as FS XXX.XX. 

On DSKY enters 

± XXX.XX EHTR (value of FT) 

Observe on DflKY display: 

VERB 22 HDUX *2 (Flashing) 

On DSKY enter: 

iXXX.XX EHTR (value of FS) 

ROTE : Wait until DflKY display indicates VERB 51 (Flashing) R1 - 00001 

before proceeding. 

ROTE: Before completing step 6.3.1*.30 check tine of day to verify 

that the high order scalar will not overflow within the next 12 Minutes. 

Repeat steps 6.3.1*.l* through 6.3.1*.29. 

In approximately 7 minutes, observe on CRT DSKY display and record. 

VERB 06 HDUH 66 (flashing) 

R1 * XXXXX (Whole number part of Y gm misalignment about Z #> ) 

R2 • .XXXXX (Fractional number part of Y #I# misalignment about •£ .) 

On K-l *8 enter. 

VERB 33 EHTR 

Observe on CRT DSKY display and record: 

VERB 06 HOUR 66 (Flashing) 

R1 ■ XXXXX (Whole number part of misalignment about I ) 

R2 • .XXXXX (Fractional number part of Z gm misalignment about T -b| ) 


On K-l *8 enter: 

VERB 36 EHTR 
frees ERROR RESET 

Repeat steps 6.3.**.7 through 6.3*1*.30. 
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6.3.14.25 Set ACT to "F* position. 

6 . 3 .x4.2 6 Rotate AOT control knob until the center of the F tgt. reticle is 

superimposed between the double I reticle. Record AOT counter valus 
. as IT XXX.XX. 

6.3.14.27 Rotate AOT control knob until the center of the F tgt. reticle is 

superlnposed between the double lines of the SPIRAL reticle. Record 
AOT counter ralue as FS XXX.XX. 

6*3.14.26 On DSKY enter: 

1XXX.XX ERTR (ralue of FT) 

Observe on DSKY display: 

VERB 22 ED UR 42 (Flashing) 

6.3.14.29 On DSKY enter: 

±XXX.XX ERTR (ralue of FS) 

ROTE: Wait until DflKT display indicates VKB 51 (Flashing) R1 • 00001 

before proceeding. 

ROTE: Before completing step 6.3*14.30 check tins of day to rerify 

that the high order scalar will not overflow within the next 12 nlnutes. 

6.3.14.30 Repeat steps 6.3.14.14 through 6.3.14.29. 

6.3.14.31 In approximately 7 minutes, observe on CRT DSKT display and record. 

VERB 06 EDI* 66 (flashing) 

R1 * XXXXX (Whole number part of nisallgnment About Z ) 

R2 • .XXXXX (Fractional number part of Y^ nisalignssat about E^.) 

6.3.14.3S On K-148 enter. 

VERB 33 ERTR 

Observe on CRT DSKY display and record: 

VERB 06 ROUE 66 (Flashing) 

R1 - XXXXX (Whole number part of Z ga misalignment about Y g- ) 

R2 • .XXXXX (Fractional number part of misalignment about Y 0|| ) 

6.3.14.33 on K-148 enter: 

VERB 36 ERTR 
Press HiROR RESET 

6.3.14.34 Repeat steps 6.3*44.7 through 6.3.14.30. 
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6.3.14.35 

6.3.14.36 

6.3.14.37 

6.3.14.36 

6.3.14.38.1 

6.3.14.36.2 

6.3.14.38.3 

6.3.14.38.4 


In approximately 7 minutes, observe on CRT DSKY display and raoord. 
VERB 06 HOUH 66 (Flashing) 

R1 - XXXXX (Whole number part of Xsn misalignment about Tan) 

R2 * .XXXXX (Fractional number part of Xan misalignment about Tan) 

On K-148 enter: 


VERB 33 EHTR 

Observe on CRT DSKY display and record: 

VERB 06 HOUH 66 (Flashing) 

R1 * XXXXX (Whole number part of Yam alaallgnnsnt about Xan) 

R2 • .XXXXX (Fractional number part of Yam misalignment about Xsn) 

On K-148 enter: 


VH*B 36 EHTR 
Press ERROR RESET 
VERB 4l HOUH 20 HTTP 
•*00000 EHTR 

■*00000 EHTR 

■*00000 EHTR 


Results. The PIPA bias determined prerlously In the DCJ Pbrformnoe 
Test ( 6 . 3 . 9 ) nust be subtracted from the resultant data of the test. 


Y PIPA misalignment 


About Z axis (from 6.3.14.31) ■ ±XXXXX. 
Imss Y PIPA bis (from 6 . 3 . 9 ) - -(±XXXXX. 
Y PIPA mlsallngnent about Z axis ■ ----- 
This Talus shall not exceed 255 me 
Z PIPA mlsallngnent 


About Y axis (from 6.3.14.32! 

Less Z PIPA bias (from 6 . 3 . 9 , 

Z PIPA misalignment about Y axis « ±- 

This Value shall not exceed 255 me 

Z PIPA misalignment 


About Y axis (from 6.3.14. 35 ) - tXXXXX. 
Imss X PIPA bias from ( 6 . 3 . 9 ) • -(±XXXXX. 
X PIPA misalignment about Y axis * ± — 

This value shall not exceed 255 6ee 

Y PIPA misalignment 


About X axis from (6.3.14.36) • ±XXXXX. 

Inss Y PIPA bias (from 6 . 3 . 9 ) * *(tXXXXX. 

Y PIPA misalignment about X axis - ±_— , 

*hl» Talus shall not exceed 255 me 


R1 

- ±XXXXX. 

- -(iXXXXX. 


R2 

XXXXX see 
XXXXX) see 


R2 

XXXXX see 
XXXXX) see 
—— see 


R2 

XXXXX sec 
XXXXX) sec 

-sec 


R2 

XXXXX see 
XXXXX] see 
—— see 











\ 


.i 
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6.3*14.35 In approximately 7 minutes, observe an CRT DSKY display and record. 
VERB 06 HOUR 66 (Flashing) 

' R1 * XXXXX (Whole number part of Xsm misalignment about Ten) 

. R2 • .XXXXX (Fractional number part of Xsm misalignment about Ism) 

6.3.14.36 On K-148 enter: 


VTOB 33 HITR 

Observe on CRT D 6 KY display and record: 

VERB 06 B0U1T 66 (Flashing) 

R1 - XXXXX (Whole number part of Ysm misalignment about Xsm) 

R2 • .XXXXX (Fractional number part of Ysm misalignment about Xsm) 

6 . 3 . 14.37 On X-148 enter: 

VERB 36 HTTR 
Press ERROR RESET 
VERB 4l WO\M 20 ENTft 
-*00000 EHTR 

•*00000 ENTR 

-*00000 HVTR 

6.3.14.3B Results. The PIPA bias determined prerlously In the DO Performance 
Test ( 6 . 3 . 9 ) Bust be subtracted from the resultant data of the test. 

6.3.14.3B.1 Y FIFA misalignment 


About g axis (from 6.3.14.31) • tXXXXX. 
Less Y PIPA bis (from 6.3.9) - -(*XXXXX. 
Y PIPA mlsallngment about Z axis « —— 
This value shall not exceed 233 sec 
6.3.14.36.2 Z PIPA mlsallngment 


» R1 

About Y axis (from 6.3*14.32) • tXXXXX. 
Less Z PIPA Mas (from 6.3*9) • -(±XXXXX. 
Z PIPA misalignment about Y • ±——- 
This talus shall mot exceed 233 

6.3*l4.36.3 Z PIPA misalignment 

f R1 

About Y axis (from 6.3.14.35) ■ tXXXXX. 
Less X PIPA bias from ( 6 . 3 . 9 ) • -(tXXXXX. 
X PIPA misalignment about Y axis * t — 
This value shall not exceed 255 fee 

6.3*14.38.4 Y PIPA misalignment 


R2 

XXXXX sec 
XXXXX) see 
--see 

R2 


XXXXX see 
XXXXX) see 



XXXXX) eee 


About X axis from (6.3.14.3 6 ) • tXXXXX. 
Less Y PIPA Mas (from 6 . 3 . 9 ) * -(tXXXXX. 
Y PIPA misalignment about X axis - ±—— . 
*41* value shall not exceed 255 fee 


XXXXX eee 
XXXXX] see 

—— see 
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6.3.15 % 
6.3.15.1’ 

6.3.15.1.1 

6.3.15.1.2 

6.3.15.1.3 

6.3.15.1.4 

6.3.15.1.5 

6.3.15.1.6 

6.3.15.1.7 

6.3.15.1.8 

6.3.15.1.9 


AOT Functional Accuracy Test 

BOTE: Use of a Dioptonetar is required when sighting through AOT. 

Ifet enalnation of Detent Angle Reference. 

BOTE: The included angles between targets LOS shall be known to 

*10 are seconds. The elevation of each target LOS 1 be 
known to ±15 are seconds. 

• Place AOT in L detent position. 

BOTE: fa—unlcatlon between AOT and target theodolite operators is 

required. 

While Tiewing through AOT. Instruct the target L operator to tr—slate 
(vertically and laterally) and rotate (in aslnuth and elevation) 
target L, until the target reticle appears An the lower right Quadrant 
of the AOT field of view. 

®**target theodolite base oust be level when align—nt la 


Ojpon align—at, — no the aslnuth dial and record the elevation 
indication otf target l as 0 . 

Place AOT in R detent position. 

4 <■ 

While viewing through AOT. instruct the target R operator to translate 
(vertically and laterally) and rotate (in aslnuth and elevation) 
target R, until the target reticle appears in the lower left quadrant 
of the AOT field of view. 

Rotate the AOT control knob clockwise until the center of the target 
reticle is superimposed between the double Y reticle. R-ad and record 
the target R elevation dial indication, — 0. . zero the target R 
aslnuth dial. Record AOT dial indication —% • XXX.XX. 

Rotate the AOT control knob until the center of the target reticle is 
superinposed between the double SPIRAL lines of AOT reticle. Reoord 
AOT dial indication — R 8 • XXX.XX. 

Oolll—te L and R targets on each other, reoord each target aslnuth 
with each target LOS leveled. 

Tsrget L as « Target R as • <3 

Place the AST in P detent position. 
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6*3.1$ ^ AOT Functional Accuracy Test 

DOTE: Use of a DLqptomster is required vhen slating through AOT. 

6 .3.15.1' Determination of Detent Angle Reference. 

ROTE: The Included angles between targets LOS shall be known to 

±10 arc seconds. The elevation of each target LOS be 

known to ±1$ arc seconds. 

6.3.15*1.1 • Place AOT In L detent position. 

K>TE: tioaeranlcatlon between AOT and target theodolite operators is 

required. 

6.3.15.1.2 While Tiewing through AOT. Instruct the target L operator to translate 
(vertically and laterally) and rotate (in azimuth and elevation) 
target L, until the target reticle appears An the lower right quadrant 
of the AOT field of view. 

■DTE* The target theodolite base must be level when alignment is 


6.3.15.1*3 1%k» alignment, zero the azimuth dial and record the elevation 

. indication of target 1* as 

6.3.15.1.fc Place AOT in R detent position. 

4 v 

6.3.15.1.5 While viewing through AOT, instruct the target R operator to translate 
(vertically and laterally) and rotate (in azimuth and elevation) 
target R, until the target reticle appears In the lover left quadrant 
of the AOT field of view. 


6.3.15.1.6 Rotate the AOT control knob clockwise until the center of the target 
reticle Is super Imposed between the double I reticle. Read and record 
the target 8 elevation dial Indication, as Zero the target R 
azimuth dial. Record AOT dial Indication as'*RT ■ XXX.XX. 

6.3.15.1.7 Rotate the AOT control knob until the center of the target reticle is 
superimposed between the double SPIRAL limes of AOT reticle. Record 
AOT dial Indication as RS • XXX.XX. 

6.3.15.1.8 Collimate L and R targets on each other, record each target azimuth 
with each target LOS leveled. 

Target L as - 6*^, Target R ae • < 


6.3.15.1.9 


Place the AOT In F detent position. 
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6 . 3.19 *1.10 Mots the H target theodolite to a position In front of the AOT P detent 
position. (The target shall now he referred to as the P target). 

6 .3* 15 • 1*11 While viewing through the AOT, Instruct the target P operator to 

translate (vertically and laterally) and rotate (in aslnuth and 
slavetion) target* reticle appears in the center of the AOT reticle. 


6.3.15*1.12 Upon alignment, sero the aslnuth dial and record the elevation Indication 
of target P as 

6.3*15*1*13 Oolllnate L and P targets on each other, record each target asinuth 
with each target LOS leveled. Target P as - ^ g . 

6.3.19.1.14 Determine the true aslnuth of targets L and P with respect to the ACT. 

The target asinuth shall be known to within 0.9 arc degrees. 

6.3.15.1*15 Rotate the P target in aslnuth and elevation to the specified and 
recorded angles of 6 . 3 * 15 . 1 . 12 . 


6.3.19.1.16 Rotate the L target In aslnuth and elevation to the specified and 
recorded angles of 6 . 3 . 19 . 1 . 13 . . 


6.3.15.1-17 


Calculate the values of the Included angles between target L and P 
as and targets L and R as Xg. 

- oo.* 1 £«in iin 0 2 ♦ oo. ^ OO. 0 2 oo. [lflO-( <*. x ♦ oC^j 

*2 " £ ,ln .1. ((j ♦ 00 . eo. # 3 so. £ lfiO-{ << 3 ♦ O^jH 


Where: oc £ 
< 2 


as value, step 6 . 3 . 19 . 1.8 
as value, step 6 . 3 . 15 * 1.13 


6.3.15.2 

6.3.15.2.1 


» as value, step 6.3.15.1.8 


Computer Loading of 

1 

5 

I 

i 

On X-148 enter: 


VERB 21 HOUR 03 

XHTR 

01467 

XHTR 

xxx.xx 

HTIR (Detent L gg data) 
XHTR 

01470 

XHTR 

xxx.xx 

XHTR (Detent P AX data) 
XHTR 

01471 

XHTR 

xxx.xx 

XHTR (Detent R AX data) 
XHTR 

01472 

XHTR 

xxx.xx 

XHTR (Detent L XL data) 
XHTR 

01473 

XHTR 

XXX.XX 

XHTR (Detent P XL data) 
XHTR 
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6.3*15*?..10 Mot* the R target theodolite to a position In front of the ACT F detent 
position. (The target shall now be referred to as the F target). 

6.3.15.1.11 While Tiewing through the ACT, Instruct the target F operator to 
translate (vertically and laterally) and rotate (in azleuth and 
elevation) target*reticle appears In the center of the ACT reticle. 

6.3.15*1.12 Upon alignment, zero the azlauth dial and record the elevation Indication 
of target F as 0 2 * 

6«3«15*1*13 Colllnate L and F targets on each other, record each target azlauth 
with each target LOS leveled. Iferget F az ■ ^ g. 

6.3.15.1.1* Determine the true azlauth of targets L and F with respect to the ACT. 

The target azlauth shall be known to within 0.5 arc degrees. 

6.3.15.1.15 Rotate the F target In azlauth and elevation to the specified and 
recorded angles of 6 . 3 . 15 . 1 . 12 . 

6.3.15.1.16 Rotate the L target in azlauth and elevation to the specified and 
recorded angles of 6 * 3 * 15 . 1 . 13 * . 


6.3.15.1.17 Calculate the values of the Included angles between target L and F 
as and targets L and R as ^ 

^ - cos " 1 £sin sin 0 2 ♦ cos cos 0 2 ooe [lflO-( 




1 2 ■ oo *" 1 £ ain sin ♦ COS cos 0^ cos £ lBO-( 3 ♦ O^)] J 

Where: ©< £ • as value, step 6 . 3 . 15 . 1.8 
^ 2 • as value, step 6 . 3 . 15 . 1.13 


ot 3 * as value, step 6 . 3 * 15 . 1.8 
6.3.15.2 Computer Loading of Detent Calibration Data 
6 . 3 * 15 * 2.1 Oa K-148 enter: 


VERB 21 HOUR 03 
01467 

XXX.XX • 

01470 

XXX.XX 

01471 

xxx.xx 

01472 

xxx.xx 

01473 

xxx.xx 


1RTR 

ERTR 

ERTR (Detent L II data) 

XNTR 

8NTR 

ENTR (Detent F AZ data) 

nrra 

SRTR 

ERTR (Detent R AZ data) 

KRTR 

ElfTR 

ElfTR (Detent L EL data) 
ERTR 


ElfTR 

ERTR (Detent F EL data) 
ERTR 







$.3.15.2.1 

6.3.15.3’ 

6.3.15.3.1 

6.3.15.3.2 

6.3.15.3.3 

6.3.15.3.* 

6.3.15.3.5 

6.3.15.3.6 

6.3.15.3.7 

6.3.15.3.8 

6.3.15.3.9 

6.3.15.3.10 
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(cent) 

1*7* EHTR 

HX.XX ENTR (Detent 1 XL data) 

ACT Measurement of X^ 

On K-l*8 enter: 

TOB 57 HPER 

00012 EHTR 

Oteerve VM 51 flashing and R1 * 00001 on CRT DflKT display. 

On Computer Control and Reticle Dlsmlim. Assembly press MWX X 
pushbutton. Observe VHIB 50 displayed on CRT DflKT display. 

On DflKT press XKER 

Observe TTOB 21 HOUR 30 flashing on DflKT 
On DflKT enter: 

00000 EHTR 

Observe VERB 21 HOUR *3 flashing 
00001 HfPR 

Observe VBIB 21 HOUR *2 flashing 

Set AOT In ^ detent position. 

Rotate the AOT control knob clockwise until the center of the target 
reticle Is superlaposed between the double T reticle. Read record 
LT * XXX.XX. 

Rotate the AOT control knob until the center of the target reticle is 
superimposed between the double SPIRAL lines of AOT reticle. Record 
AOT Dial Indication as LB XXX.XX. 

On DflKT enter: 

‘XXX.XX BfPR (LT from 6 . 3 . 15 . 3 . 6 ) 

Observe VERB 22 HOUR *2 flashing 

«XX.XX ENTR (LB from 6.3.15-3.7) 

Observe VffiB 51 flashing and R1 - 00002. 

On Computer Control and Reticle Dinning Assembly, press MARK X 
pushbutton. Observe VERB 50 displayed. 

On DSKT press EHTR 

Observe VERB 21, HOUR 30 flashing on DflKT. 
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6.3.15.2.1 

6-3.15-3' 

6.3.15.3.1 


6.3.15.3.2 

6.3.15.3.3 

6.3.15.3.^ 


6.3.15.3.5 

6.3.15.3.6 


6.3.15.3.7 

6.3.15.3.8 


6.3.15.3.9 

6.3.15.3.10 


(coot) 

lVr* Bn 

XXX.XX HfTR (Detent R XL data) 

AOT Measurement of X^ 

On K-148 enter: 

VERB 57 ENTR 

00012 EWER 

Obeerve VERB 51 flashing and R1 - 00001 on CRT DGKY display. 

On Computer Control and Reticle Dlml up. Assembly press MARK X 
pushbutton. Observe VffiB 50 displayed on CRT DGKY display. 

On DGKY press XITR 

Observe VERB 21 ROUX 30 flashing on DGKY 

On DGKY enter: 

00000 EJfTR 

Observe TUB 21 HOUR 43 flashing 
00001 , EWER 

Observe VHffl 21 ROUE kz flashing 

Set ACT in detent posltlapi. 

Rotate the ACT control knob clockwise until the center of the target 
reticle is superimposed between the double Y reticle. Read and record 
LY - XXX.XX. 

Rotate the ACT control knob until the center of the target reticle Is 
superimposed between the double SPIRAL lines of AOT reticle. Record 
ACT Dial indication as LB XXX.XX. 

On DGKY enter: 

tXXX.XX EMTR (LY from 6.3.15.3.6) 

Observe VERB 22 ROUE 42 flashing 

«xx.xx ENTR (1 3 from 6.3.15.3.7) 

Observe VERB 51 flashing and R1 * 00002. 

On Cooputer Control and Reticle Diming Assembly, press NARK X 
pushbutton. Observe YXRB 50 displayed. 

On DSKY press XHTR 

Observe VHU 21, ROUR 30 flashing on DGKY. 









r 


\ 

\ 
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* 
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6.3.15.3.11 On MCI enter: 


OOOOO BVTR 

Observe VERB 21, K)UI 43 flashing 
00002 EVTR 

Observe VHB 21, K)UR 42 flashing 

6 . 3 .I 5 . 3 .I? Set ACT in F detent position. 

6.3.15*4.7 On DE9CY enter: 


6 . 3.16 


6 . 3 . 16.1 


6 . 3 . 16.2 


6 . 3 . 16.3 


6.3.16.4 

6.3.1 6.5 

6.3.16.6 


OOOOO ERTR 

Observe O 21 HOUR 43 flashing 

00002 BVTR 

Observe VBIB 21 WOIM 42 flashing 

± XXX.XX EUR (RY fron 6 . 3 . 15 .I. 6 ) 

Observe VERB 22 BOUI 42 flashing 

1XXX.XX HfTR (RS from 6.3.15.1.7) 

Observe TfflB 06 ROUB 03, R1 - K2±Q.O0 degrees. 

Plight Rope Fixed Memory Bank Son Cheek 

■DTI: Before proceeding vith this test, obtain a Computer Progr&a 

listing of the flight progran being tested. Prepare a list 
of the bank CKSM bugger words. 

Verify GAI eyetea in Standby Node. 

On K-146 enter the following sequence: 

Press HR RST 
VERB 56 BTTR 

Observe VERB 06 K)UI 01 flashing *_ 

Record the CRT D3KY display indications* 

Row 1 - AAAAA Rank Sum 

Row 2 - OOOBB Bunk Humber 

Row 3 - CCCCC (Bank CKSM bugger word) 

Row 1 shall be the sane as or the complement of the number displayed 
in Row 2. Row 3 Irdicatlon shall be the sane as the bugger word 
recorded above for the bank tested. 

On K-146 enter VERB 33 flfIR 

Repeat paragraphs 6.3*16.3 and 6.3*16.4 until an memory bank suns 
have been cheeked. 

On K-148 enter VERB 34 HTR. 


i 




/ 


? 

i 
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6 . 3 . 15 . 3.11 On uacy enter: 


* OOOOO ERTR 

* Observe VERB 21, ROUE 43 flashing 

00002 ERTR 

Observe VERB 21, ROUE 42 flashing 

6.3.15.3.12 Set AOT in F detent position. 

6.3.15.4.7 on DOCT enter: 


6 . 3.16 


6 . 3 . 16.1 

6 . 3 . 16.2 


6 . 3 . 16.3 


6.3.16.4 

6 . 3 . 16.5 


6 . 3 . 16.6 


00000 ertr 

Observe VERB 21 MOUH 43 flashing 

00002 KETR 

Observe VERB 21 BOUI 42 flashing 

±XXX.XX EETR (RY frcn 6.3*1$.1.6) 

Observe VERB 22 ROUE 42 flashing 

± XXX.XX ERTR (RS fros 6.3.15.1.7) 

Observe VERB 06 ROUE 03, R1 - X2±Q.0B degrees. 

Flight Rope Fixed Unary Bank Sub Check 

ROTE: Before proceeding with this test, obtain a Conputer progran 

listing of the flight progran being tested. Prepare a list 
of the bank GKSM bugger words. 

Verify Gi* aystn in Standby Node. 


On K*l48 enter the following sequence: 

Press ERR ROT 

VERB 56 ERTR 

Observe VERB 06 ROUE 01 flashing 

Record the CRT DSKY display indications. 

Row 1 ■ AAAAA Bank Sia 

Row 2 ■ OOOBB Rank Ruaber 

Row 3 - CCCCC (Bank CKSM bugger word) 

Row 1 shall be the saae as or the conplenent of the nuaber displayed 
le Row 2. Row 3 Indication shall be the sans as the bugger word 
recorded above for the bank tested. 

On K-146 enter VERB 33 BfTR 


Repeat paragraphs 6 . 3 . 16.3 and 6.3.16.4 mtil all nenory bank si 
have been checked. 

On K-148 enter VERB 34 ERTR. 
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6.3*17 ' IOC Clock AUgnnent Vest 

6.3.17.1 Verity the following CRT Indications: 

ACCEPT UFLDK - OE 
UP LOCK • OPP 

OP ERROR - OFT 

6.3*17*2 Sat Rl44 to 00001 and execute observe that CRT Indicates TIME ERROR 
as blank. 

6 . 3 . 17.3 Sat 70 00024 020 Into CI 56 to Insert K-FACT Exscuta. 

6.3.17.4 Sat 71 00000 000 Into C156 to Insert TEFOCH. Execute. 

6 . 3 * 17.5 Obtain Range Ties In Hours, Minutes, and Sec ends. 

6.3.17.6 Add 5 nlnutas to Range tine and Insert 9* XX (HRS) XX (MDI's) 

XXX (SBC's) Into C156. Execute 

6 . 3 . 17.7 Set 91 ♦ 00000 00 Into CI 56 to Insert AOC RESET tine. Execute. 

6 . 3 . 17.8 Before Range Tine 45 elnutes occurs, set 0001 Into R152. Execute. 

6.3.17.9 Verify that CRT Indication of TIME ERROR Is blank. 

/ ^ TIME HiR(R 1 Is jpresent, repeat all preceding steps of 

LOC Clock Alignment: 

6.3.17.10 Set R152 to 0000. Execute. *. * 

6.3.17.11 Set R152 to 0010 . Execute. Record CRT indication of DELTA TIME. 

Verify that CRT indication of TIME ERROR Is blank. 

6.3.17.12 Set R152 to 0000. Execute. 

6 . 3 . 17.13 set R152 to 0100. Execute*.. Verify that CRT Indication of TIME 

ERROR Is blank. 

6.3.17.14 Set R152 to 0000. Execute. 

6.3.17.15 Set RI 52 to 0010. Execute. Record CRT Indication of DELTA TIME. 

DELTA TIME shall be OO(HRS), OO(MIH's) 000.000(SEC's) ±0.01 SBC. 

6.3.17.16 Set R152 to 0000. Execute. 












6.3.17 , 
6.3.17.1 


6.3.17.2 * 

6.3.17.3 

6.3.17.4 

6.3.17.5 

6.3.17.6 

6.3.17.7 

6.3.17.8 

6.3.17.9 

6.3.17*10 

6.3.17.11 

6.3.17.12 

6.3.17.13 

6.3.17.1* 

6.3.17.15 

6.3.17.16 
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IOC Clock Alignment Test 

Farify the following CRT indications: 

ACCEPT UPLDOC - OR 
UP LOCK - OFF 

OP ERROR - OFF 

Sat Rl44 to 00001 and execute obeerre that CRT indicates TIME ERROR 
as blank. 

Sat 70 00024 020 into CI 56 to insert K-FACT Execute. 

Set 71 00000 000 into C156 to insert TEPOCI. Execute. 

Obtain Range Tina in Sours, Minutes, and Seconds. 

Add 3 alnutes to Range tine and Inaert 90 XX (HRS) XX (MIS's) 

XXX (SBC's) into C156. Execute 

Set 91 ♦ 00000 00 into CI 56 to Insert AOC RESET tina. ftecute. 

Before Range Tine *5 alnutes occurs, set 0001 into R152. Execute. 

Farify that CRT indication of TDS ERROR is blank. 

EWE: If TIME ERROR 1 Is present, repeat all preceding steps of 

LQC Clock Alignaant. 


Set R152 to 0000. Execute. 


Sat R152 to 0010. Execute. Record CRT indication of DKLTA TIME. 
Farify that CRT indication of TIME BIROR is blank. 


Sat R152 to 0000. Execute. 

i. ** 

Set R152 to 0100. Esecwteu. Ferify that CRT indication of TIME 
®RQR is blank. 


Set R152 to 0000. Execute. 

Set R152 to 0010. Execute. Record CRT indication of DELTA TIME. 
DELTA TIME shall be OO(HRS), OO(MU's) 000.000(SBC 1 a) ±0.01 SBC. 

Set R152 to 0000. Execute. 


I 
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APPENDIX I 


MEASURBSNT TOLERANCES 


QG 1020 link 4# 
GO 1030 link 4 
QG 1040 link 5 ** 
GO 1070 link 4 
GG 1100 link 4 
GO 1110 link 5 
GG 1201 link 3 
GO 1202 link 4 
GO 1203 link 4 
GG 1331 link $ 

GG 1500 link 4 
GG 1^10 link 4 
GG 1513X link 5 
GG 1320 link 4 
GG 1523X link 5 
GG 2001 link 5 
GG 2021 Unk 5 
GG 2041 link 5 
GG 2106 link 4 
GO 2107 link 5 
GG 2110 link 4 

GG 2110 Unk 5 

GG 2112 link 5 
GO 2113 link 5 
GG 2121 link 3 
GG 2136 link 4 
GG 2137 Unk 3 
GG 2140 Unk 4 


8I0NAL NAME 

♦14 vdc LGC Supply 

+4 vdc LGC Supply 

♦120 vdc PIPA Supply 

+4 vdc CDU Supply 

•26 vdc Supply 

2.3 vdc Telenetry Bias Bo. 1 

IMU 28V 600 cps 1+ 

IMU 28V 800 cps 3$ 

IMU 20V 800 cps 3% 

3.2 ke 26V Supply 10 
♦28 vdc IMG Oper BUS 
♦28 vdc IMU STBT BUS 
♦28 vdc IMU STBY/OFF 
+28 vdc LGC Oper BUS 
♦28 vdc LGC Operate 
X PIPA 8 .G. OUT IN PH 
I PIPA S.O. OUT III PH 
Z PIPA S.G. OUT IB PH 
IG Servo Emr Total 
IG Servo Error IB PH 
IG Torque Motor Current 

IG Torque Motor Current 

10 IX Resolver Out-Sine 
IG IX Resolver Out-Cosine 
IG IX Resolver Out-Sine 11*. 
MG Servo Error Total 
MG Servo Error IB PH 
MG Torque Motor Current 


GO 2l4o Unk 3 * MG Torque Motor Current 


GG 2142 link 5 
GG 2143 link 5 
GO 2151 Unk 3 
GG 2166 link 4 
GG 2167 link 3 
GG 2170 Unk 4 


MG IX Resolver Out-Sine 
MG IX Resolver Out-Cosine 
MG IX Resolver Out-Sine 11* 
OG Servo Error Total 
OG Servo Error IB PH 
OG Torque Motor Current 


GO 2170 link 3 00 Torque Motor Current 


GO 2172 link 3 
GG 2173 link 3 
GG 2181 Unk 3 
GG 2219 Unk 3 
GG 2220 link 4 
GG 2221 Unk 4 


OG IX Resolver Out-Sine 
OG IX Resolver Out-Cosine 
OG IX Resolver Out-Sine 11* 
Pitch Attitude Er r or 
IG CDU Fine Error 
IG CDU Coarse Error 


GIB LAB TEST 
REQUIREMENT 

14.0±0.2 vdc 
4.010.15 vdc 
120 ± 6.0 vdc 
4.0±0.2 vdc 
-27.5*6.0 vdc 
2.510.1 vdc 
2810 . 56 V ns 

2811.4V rue 
2312.IV ns 
28. 610 . 56 V ns 
28-0-3.5, +5-5 vdc 
28.0 -3*5, i5.5 vdc 
28.011 vdc 

28.0 ♦ 4.5, - 3.5 vdc 
28 . 0±1 vdc 

♦ 2 . 510 . 128 V ns. at lg 
♦2.510.128V ns at I« 
+2.510.I28V rue at 1« 
0.0l60 MV ns at null 
0.0160 MV ns at null 
0.5 AMP Max durlnd any 
fine Align Torque 
0*5 AMP Max during any 
f ine Align Torque 
19 . 6510 . 98 V ms at 45* 
I 9 . 6510 . 98 V ras at 45* 
5*35*0. 27 V ns at U* 
0.0*60 MV ns at null 
0.0*60 MV ns at null 
0.5 AMP Max during my 
fine Align Torque 
0.5 AMP Max during any 
fine Align Torque 
19. 65 * 0 . 98 V ns at 45* 
19. 65 * 0 . 98 V ns at 45* 
5-35*0.27V ns at 11* 
0.0160 MV ns at null 
0.0±60 MV ns at null 
0.9 AMP Max during any 
fine Align Torque 
0.9 AMP Max during 
any fine Align Torque 
i 9 . 65 iO. 98 v ns at 45* 
19 . 6510 . 98 V ns at 45* 
5.35*0.27V ns at 11* 
5.05*0.5V ns at 17* 
0.0*0.7V ns at null 
0.010.68V ns at null 


PSAAM AND/OR 
SCA UNCERTAINTY 0 
OF PULL SCALE 


at null 
at null 


1 at null 
1 at null 






SIGNAL 

OG 1020 link 4* 
00 1030 link 4 
OG 1040 link 5** 
00 1070 link 4 
00 1100 link 4 
OG 1110 link 5 
OG 1201 link 5 
00 1202 link 4 
00 1203 link 4 
00 1331 link 5 
00 1500 link 4 
OG 1510 link 4 
00 1513X link 5 
00 1520 link 4 
OG 1523X link 5 
00 2001 link 5 . 
00 2021 link 5 
00 204l link 5 
GO 21C6 link 4 
00 2107 link 5 
OG 2110 link 4 

00 2110 link 5 

00 2112 link 5 
00 2113 link 5 
GO 2121 link 5 
00 2136 link 4 
OG 2137 link 5 
00 2140 link 4 

00 2l4o link 5 * 

00 2142 link 5 
00 2143 link 5 
00 2151 link 5 
00 2166 link 4 
00 2167 link 5 
00 2170 link 4 

00 2170 link 5 

00 2172 link 5 
OG 2173 link 5 
OG 2181 link 5 
00 2219 link 5 
OG 2220 link 4 

00 2221 link k 
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MEASURBSNT TOLERANCES 


SIGNAL NAME 

+14 vdc LGC Supply 
+4 vdc LGC Supply 
♦120 rdc PIPA Supply 
+4 vde CDG Supply 
-26 rdc Supply 

2.5 Ydc Telenetry Bias Bo. 1 
IMG 28V 800 cps 14 
IMG 28Y 800 cps 5% 

IMG 28? 800 epa 5 * 

3.2 kc 28? Supply 10 
♦28 Ydc IMJ Oper BUS 
♦28 Ydc IMG 3TBT BUS 
♦28 Ydc IMG sray/oPP 
♦28 Ydc LGC Opcr BUS 
♦28 Ydc LGC Operate 
X PIPA S.O. OUT IN PH 
I PIPA S.O. OUT IN PH 
Z PIPA S.O. OUT IN PH 
10 SerVo Errer Total 
10 Servo Error IN PH 
10 Torque Motor Current 

10 Torque Motor Current 

10 IX Resolver Out-Sine 
10 IX Resolver Out-Cosine 
10 IX Resolrer Out-Sine 11*. 
MG Servo Error Total 
MG Servo Error IN PH 
MG Torque Motor Current 

MG Torque Motor Current 

MG IX Resolver Out-Sine 
MG IX Resolver Out-Cosine 
MG IX Resolver Out-Sine 11* 
00 Servo Error Total 
00 Servo Error IN PH 
OG Torque Motor Current 

00 Torque Motor Current 

00 IX Resolver Out-Sine 
OG IX Resolver Out-Cosine 
00 IX Resolver Out-Sine 11* 
Pitch Attitude Error 
IG CDG Fine Error 
10 CDG Coarse Error 


GIN LAB TEST 
REQUIRQ4ENT 

14.0*0.2 vde 
4.0*0.15 vdc 
120 *6.0 vdc 
4.0*0.2 vde 
- 27 . 5 * 6.0 vdc 

2 . 5 * 0.1 vdc 
28 * 0 . 56 ? ns 
26*1.4? rns 
28 * 2 . 1 ? rns 
26 . 6 * 0 . 56 ? ns 
26.0-3-5, +5.5 *dc 
28.0 - 3 . 5 , + 5*5 *de 
28 . 0*1 vde 
26.0 ♦ 4.5, -3.5 vdc 
28 . 0*1 vdc 

♦2.5*0.128? ms at lg 
♦2.5*0.128? ms at lg 
+2.5*0.128? rns at lg 
0 . 0*60 N?rnat null 
0 . 0*60 M? ms at null 
0*5 AMP Max during any 
fine Align Torque 
0.5 AMP Max during aqy 
f ine Align Torque 
19.65*0.98? ms at 45* 
19.65*0.98? rns at 45* 
5.35*0.27? me at 11* 
0 . 0*60 M? ms at null 
0.0*60 M? ms at null 
0.5 AMP Max during any 
fine Align Torque 
0.5 AMP Max during any 
fine Align Torque 
19.65*0.98? ms at 45* 
19 . 65 * 0 . 96 ? ms at 45* 
5.35*0.27? ms at 11* 
0.0*60 M? ms at null 
0 . 0*60 M? ms at null 
0.9 AMP Max during any 
fine Align Torque 
O.f AMP Max during 
any fine Align Torque 
19.65*0.96? ms at 45* 
19.65*0.96? ms at 45* 
5.35*0.27? ms at 11* 
5.05*0.5? ms at 17 * 
0 .0*0.7? ms at null 
0 .0*0.68? ms at null 


PSAAM AND/OR 
SCA UNCERTAINTY 0 
OF FULL SCALE 


00 

00 

1 * 

00 

00 

00 

.> 5 $ 

1-5H 

1 * 

OH 

oH 

oH 

oH 

oH 

3H 

3H 

3H 

iH 

2H 

oH 


* 


2-5H 

S* 

H 

20 

0 * 


2 . 5 * 

S* 

iH 

2 H , 

oH 

1H 

2-5H 
2-5H 
2 H ' 

i 












\ 
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SIGNAL 

OG 2249 link 5 
GO 2250 link 4 
GO 2251 link 4 
GO 2279 link 5 
GO 2280 link 4 
GG 2281 link 4 
GG 2300 link 5 
GG 2301 link 4 
GG 2301 link 5 
GG 2302 Unk 4 
GG 2303 link 4 
GG 33©4 link $ 
GG 3303 link 5 

GG 3311 link 4 
GO 3312 link 4 
GO 3321 link 4 ’ 
GO 3322 link 4 
GG 3324 link 5 

GG 3323 link 5 

GG 4300 link 4 
GO 6020 link 4 

GG 6020 link 5 

GG 6021 link 4 


SIGNAL NAME 

YAW Attitude Error 
MG CUD Pine Error 
MG CDU Coarse Error 
Roll Attitude Error 
OG CDU Fine Error 
OG CDU Coaaee Error 
PI PA Temperature 
IRIG Temperature 
TRIO Temperature 
IMG Heater Current On 
IttU Blower Current On 
RR Shaft IX Resolver Out 
RR Shaft IX Resolver Out- 
Cosine 

RR Shaft CDU Fine Error 
RR Shaft CDU Coarse Error 
RR Trunnion CDU Fine Error 
RR Trunnion.CDU Coarse Error 
RR Tr unnion IX Resolver Out- 
Sine 

RR Trunnion IX Resolver Out- 
Cosine ‘ V 

LGC Temperature 
PIPA Calibration Module 
Temperature 

PIPA Calibration Module 
Temperature 
PSA Temperature 


GAM LAB TEST 
REQUIREMENT 


PSAAM AND/OR 
8 CA UNCERTAINTY $ 
OF FULL SCALE 


0.05* ** 0.57 ms at 17* 1 * 

0.5*0.077 rms at mull 1 * 

0.0*0.667 rms at null 14 

5*05*0.57 rue at nu\\ ii 

0.0*0.077 rm at null 

0.0*0.687 rms at null U 

130.5"* 1.5*7 i* Operate 5 

135 *] > t»3*F'in Operate 1 $ 


28±1 vdc 

05 

t 28*1 vdc 

05 

is 19 . 65 * 0.987 rms at 45* 

2.5* 

19*65*0.967 rms at 45* 

2.55 

0.0*0.077 rms at null 

1 * 

0.0*0.687 ras at null 

15 

0.0*0.077 rms at null 

15 

0.0*0.687 rms at null 

15 

■ 19.65*0.987 ran at 45* 

2.5 i 

19.65*0.987 rms at 45* 

2.5 1 

87.5*42.5*7 

05 

V 67 . 5 * 22 . 5*7 

05 

67.5*22.5*7 

<# 

85*25.0*7 



* Link 4 - PSAAM Output Signal 

** Link 5 * SCA Output Signal 


! 
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APPENDIX X (Continued) 


SIGNAL 

GO 2249 lick 5 
00 2250 link 4 
GO 2251 link 4 
GO 2279 link 5 
GO 2260 link 4 
GG 2281 link 4 
QG 2300 link 5 
GG 2301 link 4 
GG 2301 link 5 
GG 2302 link 4 
GG 2303 link 4 
GG 3304 link 9 
GG 3309 link 9 

GG 3311 link 4 
GG 3312 link 4 
GO 3321 link 4 • 
GO 3322 link 4 
GG 3324 link 9 

GO 3329 link 9 

GG 4300 link 4 
GG 6020 link 4 

GO 6020 link $ 

GG 6021 link 4 


SIGNAL NAME 


GAN LAB TEST 
REQUIREMENT 


PSAAM AND/OR 
SCA UNCERTAINTY % 
OP FULL SCALE 


YAW Attitude Error 

MG CDU Pine Error 

MG CDU Coarse Error 

Roll Attitude Error 

OG CDU Pine Error 

OG CDU Coesss Error 

PI PA Teaperature 

IRXG Tenperature 

IRIG Teaperature 

IMU Beater Current On 

IMU Blower Current On 

RR Shaft IX Resolver Out-Sine 

RR Shaft IX Resolver Out- 

Cosine 

RR Shaft CDU Pine Er ror 
RR Shaft CDU Coarse E r ro r 
RR Trunnion CDU Pine Error 
RR Trunnion CDU Coarse Error 
RR Tru nni o n IX Resolver Out- 
Sine 

RR Trunnion IX Resolver Out- 
Cosine ‘ 

LGC Teaperature 
FTPA Calibration Nodule 
Teaperature 

PI PA Calibration Module 
Teaperature 
PSA Temperature 


0.05*0.5V ras at 17* 

0.5±0.07V ras at null 
0 . 0 * 0 . 68 v ras at null 
9»09±0.9V ras at null 
0.0±0.07V ras at null 
0 . 0 * 0 . 68 v ras at null 
130.5 r * 1*5*P in Operate 
139 2.5*pr in Operate 

139 *°t.9*r An Operate 
20 ±l vdc 
26*1 vdc 

19.69±0.96V ras at 43* 
i 9 . 63 tt. 96 v ran at 43* 

0.0t0.07V ras at null 
O.Oto. 68 v ras at null 
0.0t0.07V ran at null 
O.Oto. 68 v ns at null 
i 9 . 63 tO. 96 v rae at 43* 

i 9 . 69 tO. 96 V ns at 43* 

07*5*42.5*p 
67.5*22.5*1 

67.5*22.5*1 

85 * 25 . 0 *P 


1 * 

1 * 

1 * 

i 

1 * 

1 * 

o* 

°* 

2-5 * 
2-5* 


3 

1 * 

1 * 

2 . 5 * 


2 . 5 * 

0 * 

<* 


Link 4 - PSAAM Output Signal 
Link 5 • SCA Output Signal 
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ADDENDUM I 
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ADDITION 1 * The following procedure will be performed for UM 1 only. 
6.3*18 Oyroeonpaeslng Test 

6.3.18.1 Inertial Instrument Calibration data Load. 

6 . 3 . 18 . 1.1 on K-148 enter: 

TERB 21 NOUN 01 SNTP 


01436 

(X FIM BIAS) 

JKNTh 


ENTR 

ENTR 

OlkB7 

(X FIFA 8.F.) 

ENTR 


ENTR 

ENTR 

01440 


ENTR 

xxxxx 

(T FIM BIAS) 

( 

ENTR 

ENTR 

01441 


* BVTR 

xxxxx 

(I FIM 8.F.) 

ENTR 

ENTR 

01442 

« 

ENTR 

XXXXX 

(X FIFA HAS) 

ENTR 


* 

ENTR 

01443 

i 

(Z FIM 8.F.) 

ENTR 

XXXXX 

ENTR 

ENTR 

01444 


ENTR 

XXXXX 

(*WK) 

ENTR 

OTTR 

01445 

) 

ENTR 

npx 

(NBDff) 

ENTR 

ENTO 

01446 


HfTR 

XXXXX 

(HBDE) 

ENIR 

ENTR 

01447 


ENTR 

XXXXX 

(ADIAX) 

ENTR 

ENTR 

01450 


ENTR 

xxxxx 

(ADIAT) 

ENTR 

ENTR 

01451 


DITR 

xxxxx 

(ADIZ) 

ENTR- 

ENTR 

01452 


ENTR 

xxxxx 

(adsrax) 

ENTR 






I 


.1 

\ 
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6.3.I8.I.I (cont) 


01453 KRTR 
XXXXX (AOSRAI) KRTR 
01454 KHTR 

xxxxz (adbraz) bitr 


6.3.18.2 Ion-Standard Qyroconpassing Position lector Load. 
6.3.18.2.1 On K-l48 enter: 


VERB 21 

1DUV 01 HfTR 

02721 

BITR 

15666 

. BITR 
KffPR 

02722 

KlfFR 

10512 

KRTR 

HTTP 

02723 

KRTR 

75424 

KRTR 


HfTR 

02724 

HflR 

71207 

KRTR 

i KRTR 

02725 

* ‘KRTR 

70305 

KRTR 

KRTR 

02726 

♦ KRTR 

47414 

HIR 
t KRTR 

02727 

i HfTR 

10000 

KRTR 


KRTR 

02730 

KRTR 

00000 

KRTR 

KRTR 

02731 

^ KRTR 

04205 

KRTR 

t 

HfTR 

02792 

firm 

16131 

KRTR 

BITR 

02733 

KRTR 

15137 

KRTR 

Hrm 

02734 

KRTR 

02466 

KRTR 

KRTR 

02735 

KRTR 

00000 

KRTR 

KRTR 

02736 

KRTR 

00000 

KRTR 

KRTR 

02737 

KRTR 

17163 

KRTR 

KRTR 






f 


} 

i 

S 

■■ r 

; I 

i 

\ | 

? 

P 

v I 















\ 

\ 


\ 


-71* ^ APOLLO OAK Specification 

ID 1002349 


6 . 3 . 18 . 1.1 (eont) 

01453 EHTR 

' XXXXX (ADSRAX) EHTR 

* 01454 EHTR 

XXXXX (AD8RAZ) BVTR 

6.3.1B.2 Hon-St&ndard Qyrocoapastlng Position Vector Load. 


6.3.18.2.1 On X-148 enter: 


VERB 21 EOUH 01 EHTR 

C2721 EHTR 

15666 . EHTR 

EHTR 

02722 EHTR 

10512 EHTR 

wm 

02723 EHTR 

75424 EHTR 

BVTR 

02724 EHTR 

71207 EHTR 

. EHTR 

02725 '■ EHTR 

70305 EHTR 

EHTR 

02726 * EHTR v 

47414 EHTR 

, EHTR 

02727 \ EHTR 

10000 EHTR 

EHTR 

02730 EHTR 

00000 EHTR 

EHTR 

02731 . EHTR 

04205 ; BHR 

# EHTR 

02732 EHTR 

16131 EHTR 

EHTR 

02733 EHTR 

15137 wm 

ENT* 

02731* arm 

02466 mu 


02735 

EHTR 

00000 

EHTR 

EHTR 

02736 

EHTR 

00000 

EHTR 


EHTR 

02737 

EHTR 

17163 

EHTR 

EHTR 
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6.3.18.2.1 (oont) 



02740 

E1VTR 

1 

20747 

ERTR 

ENTR * 


02741 

ERTR 


04726 

ERTR 



ERTR 


02742 

ERTR 


15360 

ERTR • 

6.3.18.3 

Gyroeonpasslng 


6.3.18.3.1 

On 1-148 rater 


' 

TOB 57 

ERTR 


00007 

x ERTR 

6.3.18.3.2 

TOB 06 K)UE 51 shall flash 

6.3.18.3.3 

The CRT DGKT shall display 1 st Base Ailnuth la Rov 1 and site latitude 


la Row 2. 


6.3.18.3.4 

If the display In Rov *1 and Rov 2 Is correct proceed to the neat step. 
If value for Rov 1 a Rov 2 Is incorrect cater the following into K-l48< 


TOB 21 4 

' ERTR • 


txxxxx 

ERIR Correct Bar Base Asinuth 


s TOB 22 

* ERTR 


+28.516 , 

ERTR 

6.3.18.3.3 

la K-148 rater: 



TOB 33 

ERTR 

6.3.18.3.6 

TOB 06 RDUV 66 shall flash. 

6.3.18.3.7 

The CRT DSKY shall display 400120 in Rov 1 and Rov 3 ehall display 


•♦00011. If the display is correct proceed to the next step. If the 
display is incorrect enter the following into K-148: 


VERB 21 

ERTR 


400120 

ERTR 


VERB 23 

ERTR 


400011 

ERTR 

6.3.18.3.8 

On K-148 enter: 



TOB 33 

ERTR 


TOB 16 ROUE 20 

ERTR , 


t 





/ 


















-72- 


APOLLO GUV Specification 
ID 1002349 


6 . 3 * 18 . 2.1 (cont) 


02740 

ERTR 

20747 

ERTR 


ERTR 

02741 

ERTR 

04726 

ERTR 


ERTR 

02742 

ERTR 

15360 

EUR 


6.3.1B.3 Gyrocoapasslng 

6.3*16.3.1 On K-148 enter 

VHIB57 HfPR 

00007 x BfTR 

6.3.18.3.2 VERB 06 BOOT 51 shall flash 

6.3.16.3.3 Tha CRT DSKY shall display Bar Base Axiauth In Bear 1 and site latitude 
in Row 2. 

6.3.16.3.4 If the display in Row *1 and Row 2 is oorreat proceed to the next step. 
1* ^Blae for Row 1 a Row 2 is incorrect enter the following into K-148. 

VERB 21 * ERTR - 

txxxxx ERTR Correct Raw Base Aslauth 

VERB 22 * ERTR 

+28.516 < ERTR ” ‘ 

6 . 3 . 16 . 3.5 la K-148 enter: 

VERB 33 HFTR 

6.3.16.3.6 VERB 06 MDUR 66 shall flash. 

6 . 3 . 18 . 3.7 Thh CRT DSKT shall display +00120 in Row 1 and Row 3 n display 
+00011. If the display is correct proceed to the next step. If the 
display is incorrect enter the following into K-148: 


„ VERB 21 ERTR 

+00120 ERTR 

VERB 23 ERTR 

+00011 ERTR 

6 . 3 . 16 . 3.8 On K-148 enter: 

VERB 33 ERTR 

verb 16 mm 20 evtr 
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6.3»lfl*3.9 One hour after etep 6 . 3 . 26 . 3.8 has been performed, read and record 
CRT DSKT display of Row 1, Row 2, and tew 3 . 

6 . 3 . 16 . 3.10 The Row 1 Indication shall be within ±To be supplied at a later 

date of desired launch aziwuth. - 

6 . 3 . 16 . 3.11 The Row 2 and Row 3 indications shall ±To be supplied at a later 


6.3.16.3.12 Tiro hours after performing paragraph 6 . 3 . 16 . 3.8 record CRT DBKY 
display of Row 1, Row 2, and Row 3 . 


6 . 3 . 16 . 3.13 The CRT DSKY (.splay of Row 1 shall be within i degn 

of the value recorded in 6 . 3 . 16 . 3 . 9 . The CRT DGKY display of Row 2 
and Row 3 shall be within ± degrees of the respective 

values recorded in 6.3.16.3.4. 


6.3.16.3.14 On K aa A48 enter the following: 


VERB 36 


HfTR 

VStB 40 

HOUR 20 

HfTR 

•♦00000 


EBTR 

+00000 


ElfPR 

+00000 

4 

. ERTR 


4 * ✓ 4 


i 


r 
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•3*9 One hour after step 6.3.18.3*8 has been performed, read record 
CRT D8KY display of Row 1, Row 2, and Row 3. 

.3.10 The Row 1 Indication shall be within ±To be supplied at a later 
date of desired launch as tenth. 

•3*11 The Row 2 and Row 3 indications shall ±To be supplied at a later 

date • 


.3*32 Two hours after performing paragraph 6.3.38.3.8 record CRT ncary 
display of Row 1, Row 2, and Row 3. 

.3*13 The CRT DSKY display of Row 1 shall be within ± degrees 

of the value recorded in 6.3.38.3.9* The CRT DSicr display of Row 2 
and Row 3 shall be within ± degrees of the respective- 

values recorded in 6.3.38.3.4. 

• 3*14 On I-IA6 enter the following: 

VERB 36 H9TR 

VH*B 40 HOUR 20 KHTR .\ 

•KXXXX) ERTR 

+00000 ERTR 
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ADDENDUM 1 
L8M 1 

Ferfom UM 1 test In accordance vlth the Following Flovgran. 
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I 


ADDENDUM 1 
LSI 1 

Perform LEM 1 test in accordance vith the Following Flovgraa. 


i 


j ‘ 

4 < ✓ % 


* 


! 


} 

| 
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I 

i 
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TEST PROCEDURE PLOHQRAM 


FIGURE 1 


-► S9T3 

COMPLETED 

♦Mij bo performed in 
Conjunction with 6.3*^ 
on a non-interference 

bails. 










